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USERS'  GUIDE  FOR  THE  NUCLEAR  FIRE  PLANNING  AND 
ASSESSMENT  MODEL  II  AND  RELATED  ROUTINES 
(NUFAM  II  GUIDE) 

CHAPTER  1 

INTRODUCTION 


1-1.  PURPOSE.  The  purpose  of  this  users'  guide  is  to  document 
information  pertaining  to  the  application  of  the  Nuclear  Fire 
Planning  and  Assessment  Model  II  (NUFAM  II)  as  well  as  some  of  its 
external  support  routines.  The  related  Fire  Unit/Target  Acquisi¬ 
tion  Routine  (FUNTAR),  Target  Coverage  Routine  (TCR),  Probability 
of  Operational  Target  Acquisition  Routine  (POTAR),  and  associated 
graphic  plot  routines  are  described  in  this  guide.  Other  support 
programs  such  as  the  Subunit  Status  File  (SUSF)  routine  and  the 
Nuclear  Requi rements  Extrapolator  (NUREX)  Model  are  referenced  to 
appropriate  publications. 

1-2.  BACKGROUND.  NUFAM  II  is  an  Integral  part  of  the  Nuclear  Re¬ 
quirements  Methodology  II  (NUREM  II).  The  original  NUREM  was 
promulgated  in  December  1974  by  the  US  Amy  Concepts  Analysis 
Agency  (CAA)  in  response  to  a  study  directive.  Tactical  Nuclear 
Weapons  Requirement  Methodology  (TANREM),  from  Headquarters,  De¬ 
partment  of  the  Army,  Office  of  the  Deputy  Chief  of  Staff  for  Op¬ 
erations  and  Plans  (ODCSOPS).^  On  31  January  1978,  analysts  at 
CAA  completed  the  Nuclear  Requirements  Methodology  II  (NUREM  II) 
Study.  That  study  was  conducted  to  fulfill  a  requirement  from 
ODCSOPS  (letter,  DAMO-SSN,  28  July  1977)  to  refine  Amy  analyses 
of  tactical  nuclear  weapons  Issues. 

1-3.  NUREM  II  ANALYSES.  The  NUREM  II  processes  Include,  in  part, 
a  conventional  war  game  and  nuclear  combat  sample  analyses.  An 
overview  of  the  NUREM  II  approaches  was  published  In  the  NUREM  II 
Study  Report.  There  is  no  prescribed  procedure  for  conducting  the 
conventional  war  game.  However,  the  chosen  procedure  should  have 
no  larger  than  daily  game  intervals  to  facilitate  determination  of 
the  time  at  which  tactical  nuclear  weapons  should  be  employed. 
Additionally,  the  conventional  war  game  should  have  resolution  to 
at  least  brigade-  and  division-size  units.  This  level  of  resolu¬ 
tion  is  needed  to  define  and  reflect  changes  to  unit  locations 
with  respect  to  population  centers  and  terrain,  distributions  of 
military  personnel  and  equipment,  quantities  of  military  personnel 
and  equipment,  and  the  forward  edge  of  the  battle  area  (FEBA). 

The  conventional  war  game  used  in  developing  NUREM  II  was  TARTARUS 
IV.  The  use  of  the  TARTARUS  IV  war  game  Is  explained  In  the 
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TARTARUS  IV  N/COCQ  Players  and  Technical  Manual.7  Models  and  rou¬ 
tines  used  in  the  nuclear  combat  sample  analyses  include  the  SUSP 
routine,  FUNTAR,  NUFAM  II,  and  the  TCR.  The  relationships  of 
these  programs  are  depicted  in  Figure  1-1. 


a.  SUSP  Routine.  Once  the  time  for  employing  tactical  nuclear 
weapons  has  been  selected,  it  is  necessary  to  convert  the  battle¬ 
field  representat ion  of  units  (brigades  or  divisions)  to  subunits 
normally  representing  company-size  elements.  Based  on  a  series  of 
stylized  arrays,  assembled  on  the  basis  of  the  conventional  war 
game,  the  SUSP  routine  creates  a  data  file  which  defines  all 
company-size  maneuver,  support,  and  nuclear-capable  subunits  under 
consideration.  Up  to  5,000  subunits  can  be  defined  to  represent 
both  sides  on  a  hypothesized  battlefield.  This  file  can  be  modi¬ 
fied  to  reflect  terrain  orientation  of  the  subunits.  The  file 
Created  by  the  SUSF  routine  is  normally  in  the  form  of  a  tape 
known  as  the  SUSF  data  file--an  input  to  FUNTAR.  The  SUSF  routine 


requires  approximately  60K  words  of  computer  main  memory  for  exe¬ 
cution.  Explanations  and  guides  for  the  applications  of  the  SUSF 


routine  can  be  found  in  the  Applications  Guide  for  the  Subunit 
Status  File  and  Related  Programs.3 


b.  FUNTAR.  In  order  to  complete  the  description  of  the  bat¬ 
tlefield  for  nuclear  appl ications,  the  FUNTAR  program  assimilates 
and  updates  the  SUSF  with  additional  data.  FUNTAR  logic  processes 
the  input  data  provided  by  the  SUSF,  target  acquisition,  and  the 
weapons  yield  files  to  create  a  file  of  specific  firing  subunits 
and  subunits  which  are  detected  as  potential  nuclear  targets. 

This  output  data  file  is  normally  in  the  form  of  a  tape  known  as 
the  FUNTAR  data  file  which  is  an  input  to  NUFAM  II.  The  FUNTAR 
requires  approximately  63k  words  of  computer  main  memory  for  exe¬ 
cution.  Explanations  and  guides  for  the  applications  of  FUNTAR 
are  given  in  Chapter  2. 


c.  POTAR.  The  detected  target  file  created  by  FUNTAR  is  based 
on  input  data  reflecting  the  probabi 1  it ies  of  detection  for  the 
two  opposing  forces  by  type  subunit  and  zone.  Prior  to  NUREM  II, 
the  percent  of  knowledge  (POK)  values  were  used.  NUREM  II  incor¬ 
porated  the  Probability  of  Operational  Target  Acquisition  (POT A) 
values  as  part  of  the  methodology.  POTA  was  manually  calculated 
in  the  original  Target  Acquisition  Study  (T AS ) .^  A  follow-on  ef¬ 
fort,  Target  Acquisition  Study  II  (TAS  II),  provided  clarification 
and  improvements  to  the  original  POTA  methodology.  A  routine, 

POTAR,  was  also  developed  during  TAS  II.  POTAR  is  an  off-line 
routine  which  processes  the  battlefield  description  data,  sensor 
performance  data,  and  the  target  description  uuta  to  provide  a 
specific  set  of  POTA  values  for  a  specific  segment  of  the  battlefield. 
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Those  values  could  be  used  in  the  probability  of  detection 
sets  (LRNK  jJ7  cards)  of  the  FUNTAR  input  data.  The  POTAR  requires 
approximately  30K  words  of  computer  main  memory  for  execution. 
Explanations  and  guides  for  the  applications  of  POTAR  are  given  in 
Chapter  3. 


d.  TCR .  This  off-line  routine  was  incorporated  as  part  of  the 
methodology  during  the  NUREM  II  development.  The  TCR  provides  a 
listing  of  potential  weapons  system/yield  combinations  which  are 
preferred  for  use  against  specific  type  targets.  The  selections 
are  based  on  a  predetermined  required  level  of  target  coverage  and 
damage  by  tactical  nuclear  weapons.  The  TCR  logic  compares  each 
weapons  system/yield  combination  to  each  type  target  by  zone. 

Zones  are  defined  as  bands  parallel  to  the  FIBA.  The  routine 
logic  considers  such  functions  as  range,  radius  of  effects,  circu¬ 
lar  error  probable  (CEP),  target  location  error  (TIE),  and  target 
size.  The  output  Is  a  listing  of  the  expected  percentage  of  cov¬ 
erage  by  target  type,  zone,  weapons  system,  and  yield.  The  off¬ 
line  relationship  is  preferred  because  it  permits  a  user  to  review 
the  results  before  application  to  NUFAM  II.  The  TCR  output  should 
be  reviewed  against  the  current  targeting  doctrine  and  constraints 
to  determine  firing  preference  statements  for  use  with  the  fire 
planning  and  assessment  data  file.  The  TCR  requires  approximately 
10K  words  of  computer  main  memory  for  execution.  Explanations  and 
guides  for  the  application  of  the  TCR  are  in  Chapter  3. 

e.  NUFAM  11.  NUFAM  II  logic  simulates  tactical  nuclear  ex¬ 
changes  by  performing  detailed  fire  planning  and  damage  assess¬ 
ments  which  are  based  on  information  provided  by  the  FUNTAR  data 
file  and  the  fire  planning  and  assessment  data  file.  The  latter 
file  allows  the  model  logic  to  respond  to  predetermined  civilian 
collateral  damage  constraints  for  targets  of  opportunity  and  to 
estimate  the  number  of  civilians  placed  at  risk.  Other  informa¬ 
tion  provided  by  this  data  file  allows  the  model  to  simulate:  (1) 
varied  targeting  techniques,  (2)  types  of  weapons,  (3)  weapons 
system/wartiead  combinations,  (4)  guidances  of  commanders,  (5)  pro¬ 
tective  postures  of  personnel,  and  (6)  target  aggregations  and 
offsets  of  desired  ground  zero  (DGZ).  At  the  conclusion  of  the 
simulation,  the  model  provides  information  on  numbers  of  nuclear 
warheads  expended,  personnel  casualties,  equipment  damaged,  and 
other  selected  Information.  Fixed  targets,  when  defined  in  the 
SUSF,  can  be  assessed.  On  a  large  scale,  the  output  of  NUFAM  II 
can  be  coordinated  with  other  models,  such  as  the  Flexible  Opera¬ 
tional  Resolution  of  Combat  Air,  Strategic  and  Tactical  Model  II 
(FORECAST  1 1),®  to  address  more  comprehensive  assessments  of  fixea 
targets.  The  quantitative  outputs  of  NUFAM  II  form  a  part  of  the 
nuclear  combat  sample  for  a  representative  engagement  over  a  vari¬ 
able  period  of  t ime  by  two  opposing  forces  arrayed  in  specific 
conditions.  These  nuclear  combat  samples  must  be  converted  to 
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combat  sample  results  through  qualitative  analysis  whenever  used 
as  a  method  of  evaluation  in  a  study.  NUFAM  II  requires  approxi¬ 
mately  65K  voHs  of  computer  main  memory  for  execution.  Explana¬ 
tions  and  guides  for  the  applications  of  NUFAM  II  are  presented  in 
Chapter  4. 

f.  NUREX.  Two  methods  are  provided  by  NUREM  II  to  extend  the 
number  of  nuclear  strike  appl icat ions.  First,  the  nuclear  combat 
sample  results  from  one  or  more  iterations  of  NUFAM  II  can  be  ex¬ 
trapolated  by  using  the  NUREX  Model  (see  Vol  IV  of  Reference  2). 
Second,  the  NUREM  II  processes  can  be  recycled  by  translating  the 
combat  sample  results  of  the  first  iteration  to  impact  on  an  ex¬ 
cursion  with  t h*  conventional  war  game  or  simulate  additional  nu¬ 
clear  strikes  without  an  intervening  conventional  war  game.  After 
NUFAM  II  has  been  used  repeatedly  for  all  sectors  of  the  hypothe¬ 
sized  battlefield,  a  spectrum  of  simulations  and  associated  combat 
sample  results  is  produced.  Either  a  capabilities  or  a  require¬ 
ments  analysis,  usually  at  theater-level,  can  be  performed  at  that 
t  ime. 


1-4.  ASSUMPTIONS.  As  a  part  of  the  NUREM  II,  NUFAM  II  processes 
are  based  on  the  following  assumptions: 

a.  Actions  within  a  combat  sample  are  independent  of  actions 
within  other  combat  samples. 

b.  Military  subunits  can  be  placed  in  geometric  arrays  which 
are  representative  of  conditions  on  a  hypothesized  nuclear  battle¬ 
field.  The  arrays  can  be  terrain-oriented  and  can  incorporate 
fixed  targets. 

c.  Military  personnel  and  equipment  (usually  resolved  to 
company-level  subunits)  can  be  uniformly  distributed  within  rec¬ 
tangles  for  assessment  purposes. 

d.  Movement  of  subunits  on  the  stylized  battlefield  can  be 
approximated  by: 

(1)  Updating  locations  for  arrayed  subunits  (revising  the 
SUSF  data  file). 

(2)  Applying  computed  target  location  errors. 

(3)  Simulating  the  loss  of  potential  targets  of  opportunity 
(detected  subunits). 

e.  The  assessment  of  damage  by  a  detonated  nuclear  round  can 
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be  estimated  by  cl  rcle/ rectangle  overlap  calculations.  The  per¬ 
centage  of  the  target  rectangle  which  Is  overlapped  by  the  effects 
circle  corresponds  to  the  percentage  of  the  personnel  or  equipment 
losses  assessed  against  the  subunit. 

1-5.  APPLICATIONS.  As  a  part  of  the  NUREM  II  processes,  NUFAM  II 
is  used  to  conduct  the  following  types  of  analyses: 

a.  Requi rements.  In  a  requirements  analysis,  NUFAM  II  logic 
draws  from  an  unconstrained  stockpile  of  warheads  during  the  fire 
planning  and  warhead  launch  processes  of  the  simulation.  The  num¬ 
ber  of  rounds  expended  to  achieve  a  predefined  goal  can  be  used  to 
determine  nuclear  requirements  for  a  specific  scenario. 

b.  Capabilities.  In  a  capabilities  analysis,  NUFAM  II  logic 
draws  from  a  specified  number  of  warheads  during  the  fire  planning 
and  warhead  launch  phases  of  the  simulation.  The  number  of  rounds 
expended  are  accounted  for  during  the  simulation.  Based  on  the 
results  of  the  simulation,  the  capabilities  of  the  specified  num¬ 
bers  and  distributions  of  warheads  can  be  determined  for  a 
specific  scenario. 
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CHAPTER  2 

FIRE  UNIT/TARGET  ACQUISITION  ROUTINE  (FUNTAR) 


2-1.  GENERAL.  The  FUNTAR  updates  the  SUSF  to  generate  a  FUNTAR 
data  file  for  Input  to  NUFAM  II.  The  FUNTAR  data  file  provides 
the  same  basic  Information  as  the  SUSF  plus  descriptive  Informa¬ 
tion  concerning  nuclear-capable  firing  subunits  and  potential 
nuclear  targets.  FUNTAR  logic  accomplishes  this  by  applying  simu¬ 
lations  of  the  following  three  broad  functions  to  the  SUSF,  wea¬ 
pons  yield,  and  target  acquisition  data  files.  A  logic  flowchart 
for  FUNTAR  Is  shown  in  Appendix  A. 

a .  Weapons  System  and  Firing  Subunil  Identification .  Nuclear- 
capable  weapons  systems  are  identified  by  side,  range,  and  loca¬ 
tion.  The  FUNTAR  also  collates  the  weapons  systems  with  the 
nuclear-capable  firing  subunits,  the  numbers  of  type  warheads,  and 
available  yields. 

b.  Assignment  of  Subunits  to  Zones.  Subunits  in  the  SUSF  are 
assigned  by  the  FUNTAR  logic  to  one  of  four  target  detection  zones 
based  on  the  shortest  normal  distance  from  the  center  of  the  sub¬ 
unit  to  a  series  of  line  segments  representing  the  FEBA.  The  four 
zones,  identified  in  terms  of  distances  from  the  FEBA,  are  estab¬ 
lished  in  the  target  acquisition  data  file.  These  zone  distances 
are  used  as  a  basis  for  the  selection  of  potential  targets. 

c.  Selection  of  Potential  Targets.  All  subunits  of  a  given 
type  designation  within  eacTT  target  detection  zone  are  considered 
for  selection  as  potential  targets.  The  FUNTAR  simulates  the  net 
effects  of  the  target  detection  process  by  applying  given  prob¬ 
abilities  of  detection  for  the  two  opposing  forces,  by  type  sub¬ 
unit  and  zone,  using  the  expected  value  technique.  Probabil ities 
of  detection  are  expressed  as  cumulative  acquisition  levels.  In¬ 
tervals  (multiple  cycles)  and  cycles  from  1  to  24  hours  can  be 
simulated.  The  probability  of  detection  assumes  evaluated  target 
information.  Either  Percent  of  Knowledge  (POK)^  values  produced 
by  the  Office  of  the  Assistant  Chief  of  Staff  for  Intelligence  or 
Probability  of  Operational  Target  Acquisition  (POTA)*  data  devel¬ 
oped  by  CAA  represents  an  acceptable  format  for  the  application  of 
target  acquisition  factors  in  FUNTAR.  POTA  values  can  be  derived 
through  application  of  the  Probability  of  Operational  Target  Ac¬ 
quisition  Routine,  as  described  in  Chapter  3.  Other  probabilities 
of  detection  are  usable  when  the  aggregat  '  expressions  are  based 
on:  (1)  functions  of  target  acquisition  effectiveness  for  each 
force,  (2)  the  type  and  vulnerability  of  subunits  under  surveil¬ 
lance,  and  (3)  the  locations  of  subunits  to  be  detected  with 
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respect  to  the  FEBA.  In  FUNTAR,  subunits  detected  In  a  previous 
Interval  are  retained  on  the  potential  target  list  for  the  current 
Interval.  Subunits  which  have  been  moved  by  off-line  operations 
between  Intervals  are  subjected  to  revised  expected  values  for  de¬ 
tection.  Detected  subunits  will  be  identified  in  the  FUNTAR  data 
file  for  possible  selection  as  targets  In  NUFAM  II.  The  following 
descriptors  apply  to  such  subunits: 

(1)  Perceived  location  based  on  input  values  for  error  In 
distance  and  direction  from  the  actual  location. 

(2)  Flee  t1me--a  predicted  time  at  which  the  potential  tar¬ 
get  Is  assumed  to  be  lost  for  fire  planning  and  warhead  launch 
purposes. 

(3)  Location  by  side  and  zone. 

(4)  Priority  for  targeting  based  on  predetermined  input 

data. 

(5)  Time  the  potential  target  was  detected  based  on  random 
select  Ion. 

2-2.  LIMITATIONS.  The  FUNTAR  has  the  following  limitations: 

a.  The  routine  does  not  simulate  individual  target  acquisition 
systems.  Introduction  of  a  new  target  acquisition  system  would 
require  separate  evaluation  of  probabilities  of  target  detection 
prior  to  application  to  FUNTAR. 

b.  Flee  time  Is  computed  from  time  zero  and  Influenced  by  a 
random  factor.  This  time  can  preclude  fire  planning  but  the  ac¬ 
tual  location  of  the  subunit  does  not  change  before  assessment  in 
NUFAM  II. 

c.  Quality  of  intelligence  Is  assumed  to  be  such  that  the  po¬ 
tential  target  size  Is  known  for  each  detected  subunit. 

d.  Programing  changes  are  required  to  alter  the  following  data 
element  limitations: 

(1)  Two  sides  (Red  and  Blue). 

(2)  Four  target  zones  In  depths  from  the  FEBA. 

(3)  Fifty  FEBA  points  for  the  combat  sample. 

(4)  Ten  types  of  nuclear  delivery  systems  per  side. 
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(5)  Five  nuclear  yields  per  delivery  system. 

(6)  Nine  launchers/artil lery  pieces/ai rcraft  per  firing 
subunit. 

(7)  One  type  of  delivery  system  per  subunit. 

2-3.  WEAPONS  YIELD  OATA  FILE.  This  file  provides  the  basic  weap¬ 
ons  data  for  the  FUNTAR  logic  to  correlate  the  firing  subunits  in 
the  SUSF  with  the  appropriate  weapon  systems  and  warhead  yields. 
Further,  these  data  control  the  quantities  and  yields  of  warheads 
available  for  use  in  the  simulation.  An  unclassified  version  of 
this  file  is  stored  in  the  CAA  computer  (UNIVAC  1108)  under  file 
and  element  name  UNCL  ASS  1 F I ED*880 AT  ABASE .T  AR YLDFL  E .  A  classified 
version  of  this  file  is  stored  in  SECRET*80DAT ABASE. FUNTARYLOFLE. 
Read/write  keys  are  required  to  gain  access  to  the  classified 
file.  An  unclassified  sample  of  this  type  of  file  is  shown  in  Ap¬ 
pendix  B  while  detailed  Information  and  instructions  for  its  prep¬ 
aration  are  shown  in  Appendix  C. 

2-4.  TARGET  ACQUISITION  DATA  FILE.  This  file  provides  the  basic 
information  required  by  the  FUNTAR  to  simulate  the  target  detec¬ 
tion  process.  These  data  consist  of  probabilities  and  tables  re¬ 
quired  to  make  the  decisions  for  selection  of  potential  targets  as 
described  in  paragraph  2«Ic,  above.  An  unclassified  version  of 
this  file  is  in  the  CAA  computer  under  file  and  element  names 
UNCLASSIF I ED*88DATABASE .T  AR I NOATA.  A  classified  version  of  this 
file  is  stored  in  SECRET*80DATABASE .FUNTAR INDATA.  Read/write  keys 
are  required  to  access  the  classified  file.  An  unclassified 
sample  of  this  type  file  is  shown  in  Appendix  D.  Seventeen  dif¬ 
ferent  types  of  entries  are  required  to  create  this  data  file 
which  is  made  in  a  punch  card  format.  Detailed  information  and 
instructions  for  the  preparation  of  this  file  are  shown  In 
Appendix  E. 

2-5.  FUNTAR  USERS'  RUNSTREAM.  The  FUNTAR  Is  executed  at  CAA  on 
the  UNIVAC  1108  computer.  The  FUNTAR  users'  runstream  is  a  set  of 
computer  control  statements  which  will  initiate  the  FUNTAR  and  in¬ 
struct  the  computer  to  perform  certain  required  sequential 
actions.  Therefore,  the  runstream  discussed  In  this  guide  is  ap¬ 
plicable  only  to  UNIVAC  systems.  The  current  file  element  which 
contains  the  runstream  to  execute  FUNTAR  is  START*80RUN.FUNTARRUN. 
Appendix  F  depicts  the  contents  of  this  runstream  element.  Items 
underlined  in  the  runstream  must  be  replaced  with  the  appropriate 
Information  for  the  particular  execution  desired  by  the  user.  De¬ 
sired  options  should  be  entered  with  the  "XQT"  (execute)  statement 
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of  the  runstream.  A  combination  of  two  options  Is  permitted.  The 
first  option  may  be  either  "T"  or  “K“;  Option  “T"  denotes  that 
target  detection  probabilities  will  be  in  the  format  of  POTA  val¬ 
ues.  "K"  denotes  values  In  the  POK  format.  The  second  option  may 
be  either  "A"  or  “B";  Option  "A*  produces  a  potential  target  list 
on  which  a  given  subunit  Is  listed  once,  regardless  of  the  number 
of  detections.  For  Option  “B,"  the  potential  target  list  Includes 
repeated  detections  of  a  given  subunit.  After  the  runstream  and 
data  files  have  been  created  or  updated,  only  four  card  Images  are 
required  to  execute  the  FUNTAR  from  a  demand  mode.  An  example  of 
these  card  Images  Is  as  follows: 


RRUN  A180.E1821P7167 .UNCLASSIFIED 

RASG.A  '5TArT*80RUN  - 

RSTART  START*80RUN.FUNTARRUN 
Rf  IN 
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CHAPTER  3 

PROBABILITY  OF  OPERATIONAL  TARGET  ACQUISITION  ROUTINE  (POTAR) 


3-1.  GENERAL.  The  POTAR  logic  does  not  compute  probability  of 
single  element  detection  for  individual  sensors.  It  does  take 
such  probability  values  as  input  and  applies  them  against  a  spe¬ 
cific  set  of  degradation  factors.  This  routine  does  not  provide  a 
target  list  unilaterally,  but  only  that  data  indicating  the  sus¬ 
ceptibility  of  a  target  complex  to  detection.  The  POTA  concept 
does  take  into  consideration  detectable  target  elements  and  de¬ 
tectable  target  complexes.  Target  elements  are  physical  objects 
(e.g.,  personnel,  tanks,  trucks)  which  make  up  a  target  complex. 
POTA  values  are  not  expressed  as  a  function  of  time.  They  are  ex¬ 
pected  values  for  a  random  short  period  of  time. 

a.  Probability  of  Operational  Target  Acquisition  (POTA).  As 
defined  in  the  original  TAS,  POTA  is  the  probability  of  detecting, 
Identifying,  and  locating  various  types  of  potential  targets  at  a 
prescribed  distance  from  the  FEBA  during  a  random,  but  limited, 
period  of  time  in  a  day  of  intense  combat. 

b.  Force  and  Scenario  Consideration.  Prior  to  actual  applica¬ 
tion  of  the  routTne,  a  force  scenario  based  on  the  battlefield  de¬ 
scription  phase  of  the  NUREM  II  methodology  is  selected  in  order 
to  generate  the  required  battlefield  description  data.  Normally, 
this  scenario  is  to  match  the  set  of  arrays  required  for  the  SUSF. 
This  Information  is  necessary  to  determine  the  size  of  the  battle¬ 
field,  size  and  type  of  units  involved,  characteristics  of  combat 
operations,  and  terrain  environment. 

c.  Program  Logic.  A  logic  flowchart  for  POTAR  is  shown  in 
Appendix  A.  The  POTAR  logic  accomplishes  the  following  broad 
functions  in  deriving  the  POTA  values. 

(1)  Target  Elements  at  Risk  to  Detection.  For  some  systems 
to  be  effective  against  a  target  element,  the  target  element  must 
be  moving  or  out  in  the  open.  These  target  activities  and  terrain 
environment  factors  are  considered  for  the  determination  of  the 
quantities  of  target  elements  susceptible  to  detection  within  each 
target  complex  type. 

(2)  Probability  of  Coverage.  Probability  of  coverage  for 
each  type  of  target  acquisition  system  employed  is  determined  for 
each  type  of  target  element  within  each  type  of  target  complex. 
Single  and  multiple  coverages  for  each  target  acquisition  system 
type  are  considered,  based  on  the  quantity  and  performance 
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characteristics  of  the  systems  involved.  Three  basic  coverage 
patterns  are  considered  (Figure  3-1). 


rm 


Figure  3-1.  Basic  Coverage  Patterns  (ground  radar, 
standoff,  penetrate  FEBA) 
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(3)  Operational  Probability  of  Detection.  The  technical  de¬ 
sign  of  a  target  acquisition  system  provides  an  Inherent  detection 
capability  expressed  as  a  probability.  When  the  system  is  opera¬ 
tionally  employed  in  a  tactical  environment,  during  an  Intense  d«y 
of  combat,  certain  operational  factors  could  degrade  the  Inherent 
designed  capability.  The  performance  of  the  system  could  be  af¬ 
fected  by  operational  factors  such  as  availability,  survivability, 
line-of-sight,  crew  performance,  weather,  smoke,  and  terrain. 

These  factors  are  considered  in  deriving  the  operational  probabil¬ 
ity  of  detection  for  each  target  element  type  by  each  type  of  tar¬ 
get  acquisition  system. 

(4)  Probability  of  Detecting  a  Target  Complex.  The  detec¬ 
tion  of  a  target  complex  is  based  on  the  aggregated  quantity  of 
target  elements  susceptible  to  detection.  The  quantity  of  ele¬ 
ments  required  in  determining  the  detection  of  a  target  complex  is 
derived  from  the  available  elements  within  a  target  complex, 
treated  against  all  target  activity  factors  ( 1 . e . ,  moving  or  sta¬ 
tionary)  and  all  target  environment  factors  (i.e.,  in  woods  or  In 
the  open)  of  the  target  arrays  being  considered.  The  final  prob¬ 
ability  of  detecting  a  target  complex  is  based  on  these  aggregated 
quantities. 

3-2.  LIMITATIONS.  This  routine  has  the  limitations  Indicated  be¬ 
low.  Minor  programing  changes  would  be  required  to  expand  these 
1  imitations. 

a.  Up  to  30  sensor  types  for  a  force  at  one  time. 

b.  Up  to  10  target  surveillance  zones. 

c.  Up  to  30  unit  types  of  the  opposing  force. 

d.  Up  to  5  element  types  for  each  unit  type  being  considered. 

3-3.  POTAR  INPUT  DATA  FILE.  The  input  data  required  by  the  POTAR 
is  divided  into  three  sets.  An  unclassified  sample  of  this  file 
is  shown  in  Appendix  L.  Instructions  for  the  preparation  of  these 
data  are  given  In  Appendix  M. 

a.  The  initial  set  of  data  describes  the  size  of  the  battle¬ 
field,  number  of  sensor  types,  number  of  unit  types,  and  the 
target  surveillance  zones. 

b.  The  second  set  describes  the  performance  and  degradation 
characteristics  of  each  sensor  type  considered. 

c.  The  final  set  describes  the  target  elements,  terrain  envi¬ 
ronment,  and  probable  activities  of  each  unit  type  considered. 
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3-4.  POTAR  USER'*'  RUNSTREAM.  The  following  runstream  wll  1  exe¬ 
cute  the  POTAR  In  the  demand  mode  on  the  UNIVAC  1108  computer  at 
CAA.  Items  underlined  In  the  runstream  must  be  replaced  with  the 
appropriate  Information  for  the  particular  execution  desired  by 
the  user. 

8RUN  A188.E1831P9200, UNCLASSIFIED 
RSYM  PRINTS.,, PR 
GHDG  **  BLUE  POTA  ** 

8ASG .A  88P0tAU. 

(MSG, A  8'8  POTAR . 

RUSE  17..88P0TAU. 

MQT.A  88P0YAR.ABS 
WDD.L  88P0TAR.USDATA 
RFIN 

3-S.  POTAR  OUTPUT  DATA.  A  typical  output  of  this  routine  Is 
shown  In  Figure  3-2. 
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Figure  3-2.  Sample  Output  of  POTAR 
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CHAPTER  4 

TARGET  COVERAGE  ROUTINE  (TCR) 


4-1.  GENERAL.  The  TCR  logic  simulates  a  portion  of  the  fire 
planning  process  by  determining  feasible  weapons/yield  combina¬ 
tions  based  on  required  target  coverage  and  levels  of  damage. 
Certain  characteristics  of  the  weapons  system,  warhead,  and  target 
are  taken  into  cons iderat ion.  Coverage  is  determined  by  the  cir¬ 
cular  areas  of  effects  overlapping  circular  targets  which  are 
equivalent  in  area  to  typical  type  subunits  defined  in  the  SUSF. 
The  TCR  provides  a  listing  of  the  expected  percentage  of  coverage 
by  target  type,  zone,  and  weapon.  The  user  selects  desired  infor¬ 
mation  for  incorporation  in  the  fire  planning  and  assessment  data 
file. 

4-2.  TCR  CALCULATIONS.  The  TCR  program  calculates  the  percentage 
of  target  coverage  by  comparing  the  distance  (D)  between  the  esti¬ 
mated  center  of  the  target  (Cj)  and  the  estimated  ground  zero  (GZ) 
with  the  target  radius  (Rt)  and  the  radius  of  effect  (Re).  The 
estimated  center  of  the  target  is  obtained  by  measuring  the  TLE 
from  the  center  of  the  location  where  the  target  was  detected 
(Ci  ).  The  estimated  ground  zero  is  obtained  by  measuring  a  CEP 
distance  from  the  center  of  the  detected  location  of  the  target. 
The  target  coverage  is  considered  in  four  different  cases  by  the 
TCR  logic. 

a.  Case  1.  The  distance  between  the  estimated  center  of  the 
target  and  the  estimated  ground  zero  is  greater  than  or  equal  to 
the  sum  of  the  target  radius  and  the  radius  of  effects.  There  is 
no  overlap  in  this  case  as  shown  in  Figure  4-1. 

b.  Case  2.  The  distance  between  the  estimated  center  of  the 
target  and  the  estimated  ground  zero  is  less  than  or  equal  to  the 
difference  between  the  radius  of  effects  and  the  target  radius. 

The  target  in  this  case  is  completely  overlapped  by  the  circular 
area  of  effects  as  shown  in  Figure  4-2. 

c.  Case  3.  The  distance  between  the  estimated  center  of  the 
target  and  the  estimated  ground  zero  is  greater  than  the  nc’mtal 
distance  (X)  from  the  estimated  ground  zero  to  a  line  (Y)  connect¬ 
ing  the  two  points  where  the  target  circle  and  the  area  of  effects 
circle  Intersect.  The  overlap  in  this  case  is  less  than  50  per¬ 
cent  of  the  target  area  as  shown  in  Figure  4-3. 
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CEP  *  circular  error  probable 
Cl  *  center  of  detected  target 
location 

Cy  *  center  of  estimated  target 
location 

D  *  distance  between  Cj  and  GZ 


GZ  ■  estimated  ground  zero 

Re  *  radius  of  effect 

Rt  *  radius  of  target 

TLE  *  target  location  error 


Figure  4-1.  TCR  Calculations--Case  1  (D^(Rt+R  )) 
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4-2.  TCR  Calculations--Case  2  (Di (Re-Rt ) ) 
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Figure  4-3.  TCR  Calcul at1ons--Case  3  (D>X) 
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d.  Case  4.  The  distance  between  the  estimated  center  of  the 
target  and  the  estimated  ground  zero  Is  less  than  or  equal  to  the 
normal  distance  (X)  from  the  estimated  ground  zero  to  a  line  (Y) 
connecting  the  two  points  where  the  target  circle  and  the  area  of 
effects  circle  intersect.  The  overlap  in  this  case  is  greater 
than  or  equal  to  50  percent  of  the  target  as  shown  in 
F  igure  4-4. 

4-3.  LIMITATIONS.  TCR  has  the  following  limitations: 

a.  Targets  are  approximated  by  circles  as  opposed  to  the  rec¬ 
tangular  figures  in  the  SUSF ,  FUNTAR,  and  NUFAM  II. 

b.  Target  coverage  plannings  for  the  opposing  forces  are  not 
simulated  at  the  same  time.  Two  different  executions  of  the  rou¬ 
tine  have  to  be  conducted  to  obtain  information  for  both  sides. 

c.  Only  four  target  detection  zones  are  considered  and  only 
one  CEP  value  is  allowed  for  each  simulated  weapons  system  fired 
into  each  zone. 

d.  Only  four  personnel  protective  postures  are  considered  as 
opposed  to  the  five  postures  allowed  in  NUFAM  II. 

4-4.  TCR  INPUT  DATA  FILE.  The  input  data  required  by  the  TCR 
consist  of  the  desired  percentage  of  target  coverage,  numbers  of 
delivery  systems,  CEP  of  delivery  systems,  effects  radii,  types  of 
targets,  target  radii,  and  error  distances.  An  unclassified  ver¬ 
sion  of  these  data  is  stored  in  UNCLASS  I F I  ED  *880AT  ABASE . T CRDAT  ARED , 
and  an  unclassified  sample  of  this  file  is  shown  in  Appendix  G. 
Instructions  for  the  preparation  of  these  data  are  given  in 
Appendi x  H . 
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CEP  •  circular  error  probable 
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Kp  *  radius  of  effect 
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Figure  4-4.  TCR  Calcul at 1ons--Case  4  (D$X) 
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4-5.  TCR  USERS'  RUNSTREAM.  The  following  runst ream  will  execute 
the  TCR  in  the  demand  mode  on  the  UNIVAC  1108  computer  at  CAA. 
Items  underlined  in  the  runstream  must  be  replaced  with  the  appro¬ 
priate  information  for  the  particular  execution  desired  by  the 
user. 


PRUN  A180.E1821P7167. UNCLASSIFIED 
@ASG.A  8&TCR. 

&4SG.A  88DAT ABASE. 

PASG.UP  8SW. 

88RKPT  PR INT$/88PRT 

8XQT  88TCR.A8S 

8ADD  88DAT ABASE. TCRDATARED 

@brkft  mmi - 

8FREE  88PRT. 

3SYM.S  88PRT.  ,,PR 
@F  IN 


4-6.  TCR  OUTPUT  DATA.  A  typical  output  of  this  routine  is  shown 
in  Figure  4-5. 
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Figure  4-5.  Sample  Output  of  Target  Coverage  Routine  (TCR) 
(each  column  under  "Coverage  by  Yield"  represents  a  percentage 
of  coverage  for  one  of  five  yields  per  weapons  system) 
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CHAPTER  5 

NUCLEAR  FIRE  PLANNING  AND  ASSESSMENT  MODEL  II  (NUFAM  II) 


5-1.  GENERAL.  The  NUFAM  II  program  simulates  combat  action  over 
a  discrete  portion  of  a  tactical  nuclear  battlefield.  Model  logic 
applies  two-sided,  discrete  event,  Monte  Carlo  gaming  techniques 
to  a  combat  sample  (normally  a  Blue  corps  with  opposing  Red 
forces)  to  simulate  tactical  nuclear  exchanges.  Typical  NUFAM  II 
simulations  might  consist  of  a  Blue  corps  defending  against  an  at¬ 
tacking  Red  army.  A  logic  flowchart  for  the  model  events  is  shown 
in  Appendix  A.  The  seven  discrete  events  in  NUFAM  II  are  gener¬ 
ated  continuously.  These  events  are  scheduled  at  specified  simu¬ 
lation  times  and  executed  within  the  framework  of  the  model  logic. 
The  NUFAM  II  events  are:  (1)  target  of  opportunity,  (2)  immedi¬ 
ately  available  target,  (3)  preplanned  target,  (4)  fire,  (5)  flee, 
(6)  graphics,  and  (7)  conclusion.  At  a  given  simulation  time,  all 
scheduled  events  are  tested  for  currency.  Current  events  will  be 
accomplished  prior  to  the  advancement  of  simulation  time.  Also, 
these  events  will  be  tested  for  certain  predefined  or  model  gener¬ 
ated  conditions  which  can  create  a  conclusion  event  to  terminate 
the  execution  of  the  model.  NUFAM  II  logic  performs  the  simula¬ 
tion  by  applying  the  input  data  from  the  FUNTAR  and  the  fine  plan¬ 
ning  and  assessment  data  files  to  accomplish  the  following  three 
broad  functions: 

a.  F ire  Planning.  Simulation  of  the  fire  planning  function  is 
accomplished  in  two  separate  operat ions--control  of  battle  scope 
and  intensity  and  nuclear  fire  order  generation. 

(1)  Control  of  Battle  Scope  and  Intensity.  The  primary 
method  of  controlling  the  scope  and  intensity  of  the  nuclear  ex¬ 
change  is  through  control  of  the  automated  selection  of  potential 
targets  of  opportunity.  The  user  determines  the  number  and  type 
of  subunits  input  into  the  SUSF  and  ultimately  into  the  FUNTAR. 

The  target  detection  parameters,  selected  by  the  user  and  applied 
through  the  FUNTAR  logic,  control  the  number  of  potential  targets 
from  among  the  SUSF  subunits.  The  number  of  selected  potential 
targets  implicitly  controls  the  number  of  nuclear  shots  the  model 
logic  will  attempt  to  generate  against  the  available  set  of  tar¬ 
gets.  The  second  method  for  controlling  the  scope  and  intensity 
of  the  nuclear  exchange  is  by  user  introduction  of  preplanned  tar- 
gets.  Examples  of  such  targets  are  those  selected  off-line  when 
simulating  the  preclusion-oriented  method  (POM)  of  targeting. 


(a)  Target  of  Opportunity  Event.  NUFAM  II  logic  treats 
the  potential  target  1 1st  furnished  by  the  FUNTAR  data  file  as  a 
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time-sequenced  list  of  external  events.  A  target  of  opportunity 
event  will  be  generated  using  predetermined  priorities  and  detec¬ 
tion  times.  The  model  logic  will  perform  detailed  fire  planning 
within  limits  based  on  predefined  parameters.  Additionally,  the 
model  logic  will  attempt  to  aggregate  acquired  targets  (within 
predefined  target  priorities)  in  the  vicinity  of  the  primary  tar¬ 
get  whenever  prescribed  military  effects  can  be  assured  without 
reducing  the  specified  level  of  expected  damage  to  the  primary 
target  below  a  set  goal.  Related  logic  will  then  offset  the  DGZ 
from  the  primary  target,  as  necessary,  to  meet  civilian  collateral 
damage  and  troop  minimum  safe  distance  (MSD)  constraints.  As  a 
result  of  fire  planning,  other  events  can  be  generated.  A  poten¬ 
tial  target  can  be  cancelled  for  varied  reasons  before  the 
simulated  warhead  is  launched.  These  reasons  are  described  In 
paragraph  4-3b. 

(b)  Flee  Event.  All  potential  targets  furnished  by  the 
FUNTAR  data  file  have  a  simulated  flee  time.  If  a  fire  event  can¬ 
not  be  generated  during  fire  planning  or  the  fire  event  execution 
time  is  later  than  the  "flee"  time,  the  decision  logic  of  the  mod¬ 
el  does  not  allow  a  nuclear  shot  to  be  delivered  against  that  pri¬ 
mary  target  of  opportunity. 

(c)  Preplanned  Target  Event.  This  is  an  external,  time- 
sequenced  event  (gamer  specified  DGZ).  Preplanned  targets  can  be 
used  to  strike  specific  fixed  targets  or  to  support  preclusion- 
oriented  targeting  techniques.  The  gamer  considers  troop  safety 
and  civilian  collateral  damage  avoidance  when  selecting  the  DGZ 
and  weapons  system/warhead  combinations.  The  model  logic  will 
generate  a  fire  order.  However,  target  aggregation  and  DGZ  off¬ 
sets  will  not  be  attempted.  The  model  logic  will  not  cancel  shots 
for  these  targets  as  a  result  of  estimated  civilian  collateral 
damage  or  loss  of  target  acquisition  (flee  event).  Preplanned 
targets  will  be  cancelled  because  of  unavailable  weapon  systems  or 
insufficient  quantities  of  warheads. 

(d)  Graphics  Event.  As  an  option,  gamers  can  use  computer 
graphics  in  an  interactive  mode  with  the  NUFAM  II  processes.  In 
essence,  the  battlefield  "snapshots"  are  generated  at  either  pre¬ 
defined  simulation  times  or  model  events.  The  gamer  may  receive 
or  enter  information  by  means  of  a  cathode  ray  tube  (CRT)  and  can 
Influence  subsequent  decisions  made  by  the  simulation.  After 
gamer  adjustments,  controls  are  returned  to  the  model  logic.  The 
gamer  can  use  the  CRT  display  in  the  following  two  graphics  modes: 

K  Zoom-In  Mode.  The  user  can  zoom  in  on  a  small  por¬ 
tion  of  the  battlefield  (e.g. ,  a  battalion  sector)  to  interac¬ 
tively  observe  specific  targets.  The  CRT  graphically  represents 
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targets  of  opportunity  (rectangles),  preplanned  targets  (triangles), 
nuclear  shots  (circles),  combat  ineffective  military  subunits  (X), 
and  civilian  population  centers  (pentagons).  Using  this  informa¬ 
tion,  the  gamer  can  accept,  modify,  or  cancel  a  previously  gener¬ 
ated  fire  order.  The  fire  order  can  be  modified  by  displacing  the 
DGZ  and/or  selecting  an  alternative  weapon  and/or  yield.  The  use«- 
cannot  generate  a  new  fire  order. 

2.  Zoom-out  Mode.  The  user  can  zoom  out  to  a  larger 
portion  of  the  battlefield  (e.g.,  brigade,  division  or  corps  sec¬ 
tor)  to  observe  the  overall  situation.  The  user  can  determine 
geographic  areas  in  which  proposed  nuclear  shots  should  be  can¬ 
celled  or  modified  and  review  the  locations  of  nuclear  shots. 

(2)  Nuclear  Fire  Order  Generation.  The  number  of  generated 
fire  orders  is  control  led  by  the  input  data  and  model  events  which 
are  interrelated  as  shown  in  Appendix  A.  The  following  activities 
can  occur  as  a  result  of  a  fire  order: 


(a)  Fire  Event.  Based  on  a  series  of  decision  rules,  the 
model  logic  automatically  attempts  to  generate  fire  events.  To  do 
this,  model  logic  must  first  allocate  a  specific  firing  subunit, 
weapons  system,  and  nuclear  warhead  for  use  against  each  target. 
This  determination  is  governed  principally  by  the  characteristics 
of  the  weapons  systems,  target/weapon  system  distances,  target/ 
warhead  preferences,  MSD  constraints,  and  civilian  collateral  dam¬ 
age  avoidance  criteria. 


(b)  limedi ately  Available  Target  Event.  If  a  scheduled 
shot  cannot  be  delivered  (i.e.,  if  the  firing  subunit  is  made  com¬ 
bat  Ineffective  by  the  opposing  forces  or  the  weapon  system  fails 
reliability  tests),  the  model  logic  will  attempt  to  locate  another 
firer  and  generate  a  new  fire  order.  This  action  develops  a  model 
event  known  as  an  immediately  available  target. 


b.  Damage  Assessments.  The  model  logic  estimates  damage  in¬ 
flicted  on  the  subunits  and  fixed  targets  on  the  hypothetical 
battlefield  by  simulating  the  launch  and  detonation  of  each  nu¬ 
clear  warhead.  System  set-up  time  and  reliability,  as  well  as 
command  and  control  efficiency,  govern  the  launcher  responses. 

The  CEP  values  further  compound  the  uncertainties  In  the  location 
of  the  actual  ground  zero  (AGZ)  when  compared  to  the  actual  loca¬ 
tion  of  the  targeted  subunit.  Damage  to  both  the  targeted  subunit 
and  all  other  fixed  or  mobile  elements  that  are  within  the  weapon 
effects  area  are  measured  through  cl rcle/ rectangle  overlap  calcu¬ 
lations.  The  extent  to  which  each  of  several  particular  effects 
radii  overlap  the  stylized  rectangles,  which  represent  the  uniform 
distributions  of  personnel  and  equipment  in  subunits,  is  computed 
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as  a  percentage.  The  numbers  of  lost  personnel  and  damaged  equipment 
are  then  directly  proportional  to  these  percentages.  Results  of 
nuclear  strikes  on  military  subunits  are  described  in  terms  of  im¬ 
mediate  permanent  and  immediate  transiert  casualties,  military  equip¬ 
ment  damaged,  and  combat  ineffective  subunits.  Levels  of  damage 
to  fixed  targets  (points)  are  commensurate  with  the  associated  ra¬ 
dii  of  effects  for  the  given  type  targets  provided  the  target  lo¬ 
cations  fall  within  the  area  of  effects  for  the  detonated  weapon. 

(1)  Military  Personnel  Losses.  Two  effects  radii  for  as¬ 
sessing  military  personnel  losses  are  permitted.  Normally,  imme¬ 
diate  permanent  and  Immediate  transient  casualties  are  assessed. 
Double  counting  is  avoided  by  automatically  subtracting  the  number 
of  immediate  permanent  casualties  from  the  Immediate  transient. 
Casualties  against  each  of  the  five  protective  postures  given  in 
FM  101-31-2  are  assumed  to  provide  the  total  loss  estimates. 

(a)  Immediate  permanent  casualties  (8,000  rad)  are  pro¬ 
duced  against  personnel  in  designated  postures.  Affected  person¬ 
nel  will  be  incapacitated  within  5  minutes  of  exposure  and,  for 
physically  demanding  tasks,  will  remain  incapacitated  until  death. 
Death  will  occur  in  from  1  to  2  days. 

(b)  Immediate  transient  casualties  (3,000  rad)  are  pro¬ 
duced  against  personnel  in  designated  postures.  Affected  person¬ 
nel  will  be  i ncapacitated  within  5  minutes  of  exposure  and  will 
remain  so  from  30  to  45  minutes.  Personnel  will  then  partially 
recover  but  will  be  functionally  impaired  until  death.  Death  will 
occur  In  from  4  to  6  days. 

(c)  Personnel  exposed  to  latent  lethality  (650  rads)  are 
not  counted  because  of  the  time  delay  before  combat  ineffective¬ 
ness  is  manifest. 

(2)  Combat  Ineffectiveness  ("broken"  subunit).  When  the  Im¬ 
mediate  permanent  and  Immediate  transient  casualties  combined 
reach  a  predetermined  level  for  subunits,  those  subunits  which 
have  excessive  casualties  are  flagged  as  combat  Ineffective.  When 
firing  subunits  are  so  affected,  those  subunits  are  precluded  from 
carrying  out  scheduled  fire  missions  or  receiving  additional 
orders.  A  different  cutoff  level  can  be  input,  by  side,  to  simu¬ 
late  the  reactions  of  defending  or  attacking  forces. 

(3)  Military  Equipment  Oamage.  The  assessment  process  for 
equipment  damage  is  essentially  tne  same  as  that  for  personnel 
loss  assessments.  However,  the  hypothetical  size  of  the  subunit 
can  be  different  for  the  two  types  of  assessments,  and  the  radius 
of  effects  circle  varies  to  relate  the  nuclear  effects  of  a  spe¬ 
cific  warhead  to  the  hardness  of  the  equipment  being  assessed. 
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(4)  Multiple  Target  Damages.  During  the  damage  assessment 
process,  the  distance  from  the  center  of  each  potential  target  In 
the  data  base  to  the  AGZ  of  each  shot  Is  computed.  If  that  sepa¬ 
ration  distance  Is  greater  than  the  "largest"  effects  radius,  the 
damage  assessment  process  Is  not  executed  for  that  target.  Other¬ 
wise,  the  calculations  are  performed  as  described  above. 

c.  Civil ian  Collateral  Damage.  Based  on  a  series  of  decision 
rules  and  the  population  data  base,  the  model  logic  will  observe 
civilian  collateral  damage  avoidance  criteria  and  predict  the  num¬ 
bers  of  civilians  placed  at  risk  during  the  fire  planning  phase. 
Civilians  placed  at  risk  will  be  assessed  after  the  AGZ  has  been 
determi ned. 

(1)  Collateral  Damage  Avoidance.  The  model  logic  accepts 
avoidance  radii  for  part  icul  ar  warheads  and  yields.  Normally,  all 
civilians  ar°  assumed  to  be  in  the  basements  of  one-story  masonry 
buildings  in  an  urban  environment.  Radii  are  selected  to  avoid 
five  percent  occurrence  of  hospitalizing  injuries  when  predicted 
by  the  governing  blast,  thermal,  or  radiation  values.  Shots  are 
cancelled  if,  after  attempting  to  offset  the  DGZ  and  still  attain 
prescribed  damage  to  military  subunits,  civilian  collateral  damage 
avoidance  constraints  cannot  be  observed.  Preplanned  fires,  which 
are  preevaluated  off-line  by  gamers,  are  exceptions  to  this  logic 
and  are  not  cancelled  automatically. 

(2)  Prediction  of  Civilians  at  Risk.  Generally,  the  blast 
and  radiation  radii  for  each  nuclear  warhead  and  yield  are  aug¬ 
mented  by  a  safety  distance  (e.g.,  2  CEP)  in  order  to  predict  the 
number  of  civilians  placed  at  risk.  Population  centers  (repre¬ 
sented  as  circles)  containing  more  than  a  preselected  number  of 
inhabitants  are  chosen  for  avoidance  of  all  but  a  small  percentage 
of  the  civilians  being  placed  at  risk.  These  automated  risk  pre¬ 
dictions  are  made  only  for  target  of  opportunity  events. 

(3)  Assessment  of  Civilians  at  Risk.  For  each  delivered 
simulated  round,  an  assessment  is  made  of  the  numbers  of  civilians 
placed  at  risk.  The  2-CEP  distances,  which  were  added  for  predic¬ 
tions,  are  removed,  and  the  blast,  thermal,  and  radiation  radii 
are  applied  from  the  AGZ.  The  total  assessment  is  based  on  the 
highest  of  the  figures  assessed--bl ast,  thermal,  or  radi ation--and 
a  combined  cumulative  total  for  all  firings. 

(4)  Population  Distribution.  A  population  data  base  is  es¬ 
sential  for  the  NUFAM  II  fire  planning  process.  The  data,  when 
used  in  NUFAM  II,  must  depict  population  areas  in  terms  of  Pgt 
circles  (the  area  in  which  approximately  95  percent  of  a  popula¬ 
tion  cluster  can  be  found)  with  an  associated  population  value  and 
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geographic  coordinates.  When,  for  example,  more  than  one  circle 
is  needed  to  cover  the  built-up  area  of  a  city,  the  population  is 
divided  among  the  Pg$  circles  for  that  city.  The  fine-grain  popu¬ 
lation  data  base  for  the  Federal  Republic  of  Germany  is  frequently 
used.6 


5-2.  LIMITATIONS.  The  NUFAM  II  has  the  following  limitations: 

a.  The  model  logic  does  not  simulate  firing  of  multiple  shots 
against  a  single  target  of  opportunity;  however,  multiple  shots 
can  be  fired  as  preplanned  targets. 

b.  The  model  logic  does  not  account  for  the  replacement  of 
personnel  or  equipment  during  a  simulation  period. 

c.  The  model  logic  does  not  consider  the  effects  of  rainout  or 
fal i out. 

d.  The  model  logic  does  not  assess  casualties  for  cumulative 
doses;  assessments  are  limited  to  two  individual  dose  levels. 

e.  The  model  logic  does  not  allow  the  generation  of  new  fire 
orders  while  in  the  interactive  mode. 

f.  Significant  programing  changes  are  required  to  alter  the 
dimensions  for  the  following  data  elements: 

(1)  One  hundred  brigade-  or  division-size  units  on  the 
battlef ield. 

(2)  Two  sides  (Red  and  Blue). 

(3)  One  hundred  types  of  subunits. 

(4)  Four  target  zones  in  depth  from  the  FEBA. 

(5)  Ten  types  of  nuclear  delivery  systems  per  side. 

(6)  Five  nuclear  yields  per  delivery  system. 

(7)  Nine  launchers/artillery  pieces/ai rcraft  per  firing 
subunit. 

(8)  Five  personnel  protective  postures. 

(9)  Fifty  FEBA  points. 

g.  Minor  programing  changes  are  required  to  alter  the  follow¬ 
ing  data  element  limitations: 


5-6 


CM-o-79-4 

(1)  Five  thousand  subunits  on  the  battlefield. 

(2)  One  thousand  nuclear  fire  orders  per  side. 

(3)  Sixty  sets  of  damage  assessment  radii. 

S-3.  FIRE  PLANNING  AND  ASSESSMENT  DATA  FILE.  The  fire  planning 
and  assessment  data  file  is  the  prime  input  data  to  NUFAM  II. 

This  file  provides  the  model  with  the  required  information  for 
firing  guidance,  employment  constraints,  weapon  and  warhead  bal¬ 
listics,  and  warhead  terminal  effects.  An  unclassified  version  of 
this  file  is  stored  in  the  CAA  computer  under  file  and  element 
names  UNCLASSIFIED*88DATABASE .NUFAfCATA.  A  classified  version  of 
this  data  is  stored  in  SECRET*80DAT ABASE. NUFAMINDATA.  Read/write 
keys  are  required  to  access  the  classified  file.  An  unclassified 
sample  of  this  information  is  in  Appendix  I,  and  instructions  for 
preparing  this  file  are  shown  in  Appendix  J.  The  fire  planning 
and  assessment  data  file  consists  of  the  following  data  subsets: 

a.  Firing  Guidance  of  Commanders.  This  subset  enables  the 
user  to  control  the  intensity  of  the  nuclear  exchange.  The  input 
parameters  for  target  selection  determine  the  number  of  detected 
subunits  to  be  selected  for  nuclear  fire  planning.  These  parame¬ 
ters  include  target  selection  period,  firing  period,  lowest  prior¬ 
ity  of  target  to  be  considered,  maximum  number  of  targets  to  be 
considered,  and  maximum  target  distance  from  the  FEBA. 

b.  Fi re  PI anning  Data.  This  data  subset  provides  the  model 
with  preferred  weapons  system/yield  combinations  based  on  existing 
doctrine  and  constraints.  Selection  of  preferred  weapons  system/ 
yield  combinations  for  a  particular  type  target  is  based  In  part 
on  the  percentage  of  coverage  provided  by  the  TCR.  Any  given 
preference  statement  provides  up  to  five  weapons  system/yield  com¬ 
binations  in  order  of  preference.  Each  target  is  associated  with 
a  specific  preference  statement  for  each  target  zone.  This  asso¬ 
ciation  is  provided  by  the  weapon/target  allocation  data.  A  given 
firing  preference  statement  may  be  associated  with  any  number  of 
target  types.  When  the  model  logfc  selects  a  target  for  fire 
planning.  It  will  attempt  to  select  a  weapons  system/yield  combi¬ 
nation  from  the  five  preference  statements.  If  unable  to  match 
the  target  with  a  weapons  system/yield  combination,  a  cancelled 
fire  event  will  occur.  There  are  nine  reasons  for  a  cancelled 
fire  event  to  occur.  These  reasons  are: 

(1)  Target  is  lost  to  observation  during  the  command,  con¬ 
trol,  and  communications  time. 

(2)  Target  is  lost  to  observation  after  a  fire  order  is 
created. 
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(3)  No  fi.er  is  available  for  a  target  of  opportunity. 

(4)  No  firer  is  available  for  a  preplanned  target. 

(5)  No  firer  is  available  for  an  immediately  available  pre¬ 

planned  fire. 

(6)  No  firer  is  available  for  an  immediately  available  tar¬ 
get  of  opportunity. 

(7)  Target  is  not  engaged  because  a  fire  order  was  cancelled 
by  the  user  through  the  CRT. 

(8)  Target  is  not  engaged  because  no  firer  can  be  found  to 
meet  civilian  collateral  damage  constraints. 

(9)  Target  is  cancelled  because  no  firer  can  be  found  to 
achieve  the  required  percentage  of  target  coverage. 


c.  Weapons  Characteristics  Data.  The  weapons  characteristics 
data  subset  consists  of  data  describing  each  delivery  system  to  be 
simulated  by  the  model.  Specific  information  concerning  the  de¬ 
livery  systems  includes:  range  capability,  system  reliability, 
command  and  control  time,  set-up  time,  available  yields,  CEP, 
height  of  burst  (hub),  and  troop  MSD.  This  data  subset  also  pro¬ 
vides  part  of  the  information  necessary  for  selection  or  rejection 
of  a  weapons  system/yield  combination  for  engaging  a  particular 
target.  A  cancelled  fire  event  can  also  occur  based  on  limita¬ 
tions  provided  by  command  and  control  time  and  MSD. 


d.  Graphics.  The  graphics  data  subset  consists  of  seven  card 
images.  The  first  two  images  control  the  NUFAM  II  simulations  in 
the  graphics  mode.  The  subsequent  images  in  the  subset  provide 
instructions  concerning  use  or  non-use  of  the  graphics  mode,  pro¬ 
ject  security  classif icat ion  markings,  and  graphic  plotting  sizes. 

e.  Assessment  Data.  This  data  subset  provides  information  to 
the  model  logic  concerning  personnel  protective  postures  for  given 
type  subunits,  radii  of  effects,  subunit  breakpoints,  and  attri¬ 
tion  and  loss  data  for  casualty  and  equipment  damage  assessments 
The  model  logic  calculates  the  percentage  of  overlap  caused  by  the 
effects  circle  on  any  subunits  located  in  the  vicinity  of  the  AGZ. 
The  program  then  considers  input  data  from  this  subset  to  produce 
assessments  in  the  following  areas: 


(1)  Personnel  Casualties.  Personnel  are  assessed  at  two  in¬ 
dividual  dose  levels.  Normally,  Immediate  permanent  or  immediate 
transient  casualties  are  estimated  based  on  five  personnel 
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protective  postures.  The  different  postures  for  personnel  within 
a  subunit  are: 


(a) 

Exposed  personnel . 

(b) 

Personnel 

in  open  foxholes. 

(c) 

Personnel 

in  armored  personnel  carriers. 

(d) 

Personnel 

in  tanks. 

(e) 

Personnel 

in  earth  shelters. 

The  sum  of  the  casualties  inflicted  against  personnel  in  each  of 
the  five  postures  gives  the  total  number  of  subunit  casualties. 

(2)  Subunit  Break poi nt .  When  the  percentage  of  personnel 
casualties  in  a  given  subunit  reaches  an  input  breakpoint  value, 
that  subunit  is  identified  as  "broken"  (combat  ineffective).  A 
"broken"  nuclear-capable  firing  subunit  is  not  permitted  to  carry 
out  scheduled  fire  orders  or  receive  additional  fire  orders. 

(3)  Equipment  Damage.  The  equipment  damage  assessments  are 
similar  to  the  personnel  casual t ies  assessments.  The  radii  of  ef¬ 
fects  are  used  to  establish  the  effects  circles  to  determine  over¬ 
lap  on  the  rectangles  representing  the  equipment  dispositions 
within  the  subunits.  The  percent  of  overlap  is  considered  the 
damage  level.  There  are  seven  radii  of  effects  which  can  be 
applied  to  assess  subunit  equipment. 

f .  General  Activity  Simulation  Program  IV  (GASP  IV)  Data . 

This  data  subset  provides  input  for  the  GASP  IV  portion  of  the  mo¬ 
del.  The  GASP  IV  package  of  FORTRAN  routines  comprises  the  frame¬ 
work  for  integrating  the  FUNTAR  output  into  NUFAM  II.  Events 
(e.g.,  fire,  flee,  preplanned  target,  conclusion,  immediately 
available  target,  and  target  of  opportunity)  are  treated  as  tempo¬ 
rary  entities  by  the  GASP  IV  simulation  until  time  for  execution 
of  the  particular  event.  The  GASP  IV  program  also  generates  his¬ 
tograms  depicting  the  use  of  event  data  storage  by  event  type  and 
s imul at  ion  t ime. 

g.  Preplanned  Target  Data.  This  data  subset  allows  the  gamer 
to  exercise  greater  control  over  the  simulation  by  using  pre¬ 
planned  fires  against  mobile  targets.  Also,  model  logic  allows 
nuclear  strikes  against  fixed  targets  such  as  bridges,  road  junc¬ 
tions,  railheads,  and  other  fixed  point  targets,  provided  such  fa¬ 
cilities  are  predefined  in  the  SUSF,  This  subset  permits  gamers 
to  input  DGZ  and  weapons  system  choices  in  support  of  the  POM 
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method  for  nuclear  targeting.  Data  required  for  entering  p re 
planned  targets  are: 


(1) 

Firing  side  (Red  or  Blue). 

(2) 

Desired  ground  zero. 

(3) 

Desired  delivery  system. 

(4) 

Des i red  yield. 

(5) 

Earliest  nuclear  weapons  system  firing 

t  ime. 

(6) 

Latest  nuclear  weapons  system  firing  time. 

(7) 

Earliest  time  a  firing  subunit  can  set 

up  to  fire  at  a 

target. 

5-4 .  NUFAM  II  USERS'  RUNSTREAM.  NUFAM  II  is  executed  at  CAA  on 
the  UNIVAC  1108  computer.  The  user  runstream  is  a  set  of  computer 
control  statements  which  will  initiate  the  NUFAM  II  program  and 
instruct  the  UNIVAC  1108  computer  to  take  certain  sequential  ac¬ 
tions.  The  current  file  element,  UNClASSIF IED*72NUFAM,  contains 
the  NUFAM  II  program.  A  version  of  the  runstream  to  execute  NUFAM 
II,  is  stored  in  START*88RUN.NUFAMRUN.  Appendix  K  shows  the  con¬ 
tents  of  this  runstream  element.  Items  underlined  in  the  run- 
stream  must  be  replaced  with  appropriate  information  for  any  par¬ 
ticular  execution.  There  are  19  options  which  can  be  used  in  exe¬ 
cuting  NUFAM  II.  Desired  options  should  be  entered  with  the  “XQT " 
(execute)  statement  of  the  runstream.  Available  options  with 
descriptions  are  listed  in  Table  4-1.  After  the  runstream  and 
model  input  data  have  been  updated  for  the  appropriate  execution, 
only  four  card  images  are  required  to  execute  NUFAM  II.  Sample 
images  for  a  demand  mode  of  execution  are  as  follows: 

0RUN  A188 .E1821P7167 . UNCLASSIFIED 

PASG.A  STfaTOBRuH.' - 

PSTART  START*88RUN.NUFAMRUN 
PF1N 


5-5.  NUFAM  II  OUTPUT  DATA.  Outcomes  from  the  detailed  fire  plan¬ 
ning  and  damage  assessment  routines  of  NUFAM  II  are  reported  in 
several  formats.  First,  the  SUSF  data  are  updated  to  reflect 
given  subunit  losses  of  personnel  and  equipment  and  a  designation 
as  to  whether  or  not  that  subunit  has  been  made  combat  ineffec¬ 
tive.  Second,  printed  output  provides  data  by  sides  and  by  units-- 
divisions  or  brigades.  Comparative  quantities  of  personnel  and 
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selected  equipment  are  given  for  prestrike  and  poststrike  condi¬ 
tions.  Casualties  (by  type),  equipment  damaged  (by  type),  and  the 
subunit  effectiveness  of  preselected  types  of  subunits  are  re¬ 
ported.  Further,  the  percentages  of  personnel  casualties  and 
equipment  damaged,  as  a  result  of  a  specified  weapon  system/war¬ 
head  combination,  are  given.  Most  of  the  preceding  data  elements, 
except  for  percentages,  are  also  aggregated  by  target  detection 
zones;  the  results  from  preplanned  fires  are  segregated  from  the 
zone  summaries.  In  addition,  civilian  casualty  reports  provide 
predictions  and  assessments  of  civilians  placed  at  risk  in  centers 
rated  as  above  or  below  a  predetermined  population  threshold. 
Weapon  system  performances  (e.g. ,  shots  programed  or  cancelled) 
are  recorded. 
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Table  5-1.  Available  Options  for  NUFAM  II  Executions 


Option 


Description 


A  Limit  the  number  of  rounds  a  system  can  fire. 

B  Limit  the  nunber  of  rounds  a  firing  subunit  can 

fire. 

C  Interject  an  interrupted  firing  period  after  a 

certain  nunber  of  rounds. 

0  Continue  the  simulation  without  printing  inter¬ 

mediate  results. 

E  Punch  AGZ  cards  for  the  AGZ  plot  routine. 

F  Punch  AGZ  and  weapons  cards  for  use  in  the 

FORECAST  II  Model. 

G  Do  not  print  the  current  unit  status  report. 

H  Li st  omitted  fires. 

I  Adjust  strengths  of  personnel  and  equipment  in 

subunits  prior  to  firing.  This  reflects  at¬ 
trition  from  causes  external  to  the  WUFAM  II 
1  ogle. 

K  Consider  the  numbers  of  civilians  predicted  to 

be  placed  at  risk  as  a  constraint  for  Red 
firings. 

M  Consider  minimum-size  population  centers. 

0  Offset  the  OGZ  for  aggregation.  If  possible. 

P  Consider  the  numbers  of  civilians  predicted  to 

be  placed  at  risk  as  a  constraint  for  Blue 
firings. 

0  Use  Interactive  graphics  mode. 

R  Check  limits  for  the  maximum  numbers  of  civil¬ 

ians  predicted  to  be  placed  at  risk  per  shot. 

S  Check  limits  for  the  maximum  cumulative  numbers 

of  civilians  placed  at  risk  by  side. 

T  Search  model  queue  for  the  nunber  of  targets 

used  with  multiple  detection  cycles  in 
FUNTAR. 

V  Do  not  print  GASP  IV  sumnary  and  histogram 

data. 

X  Write  program  debug  statements. 
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CHAPTER  6 

GRAPHIC  PLOT  ROUTINES 


6-1.  GENERAL.  Several  mechanical  plotter  products  are  associated 
with  the  NUREM  II  processes.  The  plot  routines  give  analysts  fur¬ 
ther  insights  to  the  outcomes  of  simulated  combat.  In  particular, 
such  information  is  essential  to  the  final  determination  of  the 
combat  sample  results  from  NUFAM  II,  analysis  of  the  distribution 
of  potential  targets,  and  the  evaluation  of  the  impacts  of  nuclear 
strikes  on  the  maneuver  capabilities  of  major  units.  Further,  the 
Detected  Target  Plot  (DE TGT PLOT )  and  Population  Center  Plot  (POPPLOT) 
routines  can  be  used  to  support  the  POM  nuclear  targeting  tech¬ 
niques  for  which  preplanned  targets  must  be  developed  off-line  by 
the  gamers.  These  two  plots  illustrate  the  selected  potential 
targets  and  the  contents  of  the  population  data  base  over  speci¬ 
fied  geographic  areas.  By  analysis  of  likely  avenues  of  approach, 
troop  safety  distances,  and  civilian  collateral  damage  avoidance 
criteria,  the  desired  yield/delivery  systems  and  DGZ  for  pre¬ 
planned  targets  can  be  developed  for  input  to  NUFAM  II.  The  Ac¬ 
tual  Ground  Zero  Plot  (AGZPLOT)  routine  can  be  employed  to  facili¬ 
tate  poststrike  analyses  of  the  NUFAM  II  outcomes.  Other  plots 
associated  with  the  SUSF  enhance  gamer  perceptions  of  the  opposing 
forces  deployed  to  company  level. 

6-2.  DETECTED  TARGET  PLOT 

a.  This  routine  results  in  plots  of  potential  targets  (de¬ 
tected  subunits)  over  predetermined  geographic  areas  and  at  varied 
map  scales.  Plots  of  multiple  geographic  areas  are  permissible. 

All  or  portions  of  the  potential  targets  selected  by  the  FUNTAR 
logic  can  be  plotted.  The  number  of  potential  targets  to  be 
plotted  can  be  controlled  through  Input  data  entries--the  lowest 
priority  of  potential  targets  to  be  considered  and  the  time  of  de¬ 
tection.  Geographic  locations  of  these  detected  subunits  are 
based  on  the  perceived  locations  established  in  the  FUNTAR  data 
file.  The  file  element  UNCLA$SIFlED*72PLOT.DETGTPLOT  contains  the 
current  program.  A  version  of  the  runstreams  to  execute  this  rou¬ 
tine  is  stored  in  file  element  START*88RUN.DETGTPL0TRUN. 

b.  At  least  one  set  of  cards  (data  Images)  Is  required  by  this 
routine.  The  set  consists  of  three  plot  cards  and  a  terminator 
card,  all  of  which  follow  immediately  after  the  "XQT"  statement  in 
the  runstream.  Card  formats  are: 
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First  Plot  Card 


Column  Entry 

2-12  UTM  grid  coordinate  of  point  1.  (see  note) 

14-24  UTM  grid  coordinate  of  point  2.  (see  note) 

27-32  Plot  length  in  meters. 

33-39  Map  scale. 

40-63  Any  desired  title  or  comment. 

Note:  The  distance  in  meters  between  points  1  and  2  must  not  exceed 


scale  x  28 
39.37 

The  area  to  be  plotted  would  be  on  the  left  hand  if  one  were  to 
move  from  point  1  to  point  2.  The  length  leg  is  normal  to  the 
line  1-2  at  point  2  and  extends  to  the  left. 


1 


Plot  area 


2 


length 


Second  Plot  Card 

Column  Entry 

11-14  Earliest  time  of  detection  for  which  subunits  are  to 
be  plotted. 

17-20  Latest  time  of  detection  for  which  subunits  are  to  be 
plotted. 
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Third  Plot  Card 

Column  Entry 

2-3  lowest  priority  potential  targets  on  side  Blue  to  be 
plotted. 

5-6  Lowest  priority  potential  targets  on  side  Red  to  be 
pi otted. 

9-11  Total  number  of  potential  targets  selected  by  the 
FUNTAR  logic. 

Terminator  Card 

Column  Entry 

2-3  99  -  mandatory  entry 


c.  The  following  runstream  produces  a  geographic  area  plot 
containing  the  potential  targets  as  selected  by  the  FUNTAR  pro¬ 
gram.  Items  underlined  in  the  runstream  must  be  replaced  with  ap 
propriate  Information  for  each  particular  execution. 


PRUN  A188P.E1831P8182 .UNCLASSIFIED 
PASG  ,T'l  1 V  JF7//5OT' 

PASO, A  72PLOT. 

PASG.T  10..F///500 
PASG.T  FUNTAR.  .8C9.3304R 
PHOVE  FUNTAR., 3 
PCOPY.GC  FUNTAR., 10. 

PASG.T  15..F///500 
PCOPY.GC  FUNTAR., 15. 

PFREE  FUNTAR. 

PASG.T  12..F///500 
PASG.T  PLOTTER.  .8C.SAVEH 
PMSG  SAVEW  IS  A  PLOT  TAPE 
PUSE  16., PLOTTER. 

PXQT  72PLOT.OETGTPLOTABS 
32UMB 300600  32UMA300300  200000  100000 

- 5530”~TO3& - 

8  10  335 

32UMB300900  22UMV300  600  200000  100000 

- 0530  1030 - 

8  10  335 
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99 

@FREE  16. 

3MSG  PLEASE  PLOT  TWO  FRAMES  OF  SAVEW 
0MSG  PLEASE  USE  ACETATE  AND  BLACK  INK 
*FIN 


6-3.  POPULATION  CENTER  PLOT 

a.  This  routine  provides  plots  of  Independent  population 
centers  represented  by  Pg$  circles  having  areas  In  which  approxi¬ 
mately  95  percent  of  a  population  cluster  can  be  assumed  evenly 
distributed.  Varied  predetermined  map  scales  can  be  used.  The 
file  element  containing  the  current  program  Is 
UNCLASSIFIED*72PLOT.POPPLOT.  A  version  of  the  runstream  to  exe¬ 
cute  this  routine  is  stored  In  file  element 
START*80RUN.P0PPL0T. 

b.  One  set  of  cards  (data  images)  Is  required  for  this  rou¬ 
tine.  Two  plot  cards  and  a  terminator  card  represent  one  set 
which  follows  Immediately  after  the  "XQT"  statement.  Card  formats 
are  as  fol lows: 


First  Plot  Card 

Use  the  same  format  as  for  the  first  card  of  the  DETGTPLOT  routine. 


Second  Plot  Card 

Column  Entry 

6-11  Minimum-size  population  cluster  to  be  plotted. 


Terminator  Card 

Use  the  same  format  and  data  as  for  this  card  used  in  the 
DETGTPLOT  routine. 


c.  The  following  runstream  executes  the  POPPLOT  routine  to 
produce  a  geographic  area  plot  containing  population  centers  as 
represented  in  the  population  data  file  (POPDATA).  Items  under¬ 
lined  In  the  runstream  must  be  replaced  with  appropriate  Informa¬ 
tion  for  each  particular  execution. 
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@RUN  A580P , E 1 83 1 P8 1 82 , UNCL ASS I F I ED 

»asg,a  72plot:  - 

@ASG,A  80P0PDATA. 

@USE  10. .80P0PDATA. 

9ASG,T  11..F/100//500 
PASG  T  12. 

eASGJ  PLOTTER., 8C, SAVEW 
8MSG  SAVEW  IS  A  PLOT  TAPE 
&JSE  16., PLOTTER. 

$XQT  72PLOT.POPPLOTABS 
32UMB300500  32UMA300100  300000  250000 

- IOTO - 

99 

MFREE  16. 

RMSG  PLEASE  PLOT  ONE  FRAME  OF  SAVEW 
8MSG  PLEASE  USE  RIB" INK 
@F  IN 


6-4.  ACTUAL  GROUND  ZERO  PLOT.  This  routine  provides  plots  of  the 
actual  locations  of  subunits  as  defined  by  the  SUSF  as  well  as  the 
locations  of  the  AGZ  of  nuclear  strikes  with  certain  associated 
radii  of  effects.  Multiple  plots,  if  required,  can  be  generated 
for  given  geographic  areas  and  predetermined  map  scales.  Three 
different  plots  can  be  obtained  from  this  routine  through  the  ap¬ 
plication  of  varied  options  with  the  "XQTM  statement  in  the  run- 
stream.  Use  of  option  "A"  will  result  in  a  plot  of  only  the  asso¬ 
ciated  effects  radii  around  the  AGZ  points.  Option  "U"  yields  a 
plot  of  only  the  SUSF  subunits.  A  blank  entry  for  the  option  will 
result  in  a  plot  of  the  associated  effects  radii  about  the  AGZ 
points  as  well  as  the  SUSF  subunits,  all  within  prescribed  geo¬ 
graphic  areas.  The  file  element  UNCLASSIFIED*72PLOT.AGZPLOT  con¬ 
tains  the  current  program  to  execute  this  routine.  One  plot  card 
is  required  for  each  geographic  area  to  be  plotted.  This  type 
card  is  identical  to  the  first  card  used  with  the  DETGTPLOT  rou¬ 
tine.  The  AGZ  car<is  provided  from  using  option  "F"  in  the  NUFAM 
II  runstream  must  follow  immediately  after  the  first  plot  card.  A 
spacer  card  with  ,,98"  in  Columns  1-2  is  required  after  these  AGZ 
cards.  Next,  additional  plot  cards,  If  required,  are  entered  as  a 
group  and  then  followed  by  a  terminator  card  identical  to  that  for 
the  DETGTPLOT  routine.  The  following  runstream  executes  the 
AGZPLOT  routine: 
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WUN  A188P.E1831P8182. UNCLASSIFIED 
&SYM  PRINtf. ,,PR 

8HDG  PLOT  SUBUNITS  AND  AGZ  WITH  RADII 

8ASG,A  72PLOT 

@ASG,T  10..F///500 

8ASG,T  11..F///500 

«ASG,T  12..F///500 

GASG.T  1NSUSF. .8C9.3810R 

RMOVE  INSUSF.,1 

3C0PY.G  INSUSF.,10. 

8ASG.T  PLOTTER.  .8C.SAVEW 
SUSE  16., PLOTTER. 

@XQT,A  72PLOT.AGZPLOTABS 
32UMB300600  32UHA300300  200000  100000 
32UNA4I3909  800~.  ~~  1500.  2 

...  (AGZ  cards  from  NUFAM  II) 


98 

32UMA300900  32UMV300600  200000  100000 
99 
in 


6-5.  SUBUNIT  STATUS  FILE  PLOTS.  Plot  routines  are  available  to 
provide  graphic  representaions  of  all  the  subunits  describing  the 
battlefield  situation  in  a  combat  sample.  Also,  plots  can  be  made 
to  represent  the  selected  units  which  comprise  a  given  combat 
sample.  Procedures  for  developing  both  types  of  graphic  displays 
are  discussed  in  the  SUSF  Documentation3. 
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Figure  A-4.  Logic  Flowchart  for  Probability  of  Target 
Acquisition  Routine  (POTAR) 
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WEAPONS  YIELD  DATA  FILE  (UNCLASSIFIED  SAMPLE) 
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APPENDIX  C 

WEAPONS  YIELD  DATA  FILE  (PREPARATION  INSTRUCTIONS) 


These  card  images  provide  yield  data  for  the  nuclear-capable 
weapons  systems  to  be  simulated  in  the  combat  sample.  One  card 
image  is  required  for  each  system.  Up  to  10  weapons  systems  for 
each  side  can  be  used.  The  last  data  card  must  be  followed  by  a 
terminator  card  with  an  "X"  in  Column  1. 


Column 

J 

3-8 

10 

12-17 

19-24 

26-31 

33-38 

40-45 

47 


49-51 

53-55 

57-59 

61-63 


Entry 

”R“  or  "B“  -  side  identifier. 

Weapons  system  identifier  (must  agree  with  system 
identifiers  used  in  the  SUSF). 

Number  of  yields  for  the  weapons  system  (maximum  of 
f i ve) . 

First  yield  for  weapons  system. 

Second  yield  for  weapons  system. 

Third  yield  for  weapons  system. 

Fourth  yield  for  weapons  system. 

Fifth  yield  for  weapons  system. 

Enter  '1"  if  warhead  quantities  are  unconstrained  in 
the  simulation.  Columns  49-67  require  no  entries  when 
"1"  is  used. 

Enter  "2"  if  warhead  quantities  are  constrained  in  the 
simul ation. 

Number  of  rounds  available  for  first  yield. 

Number  of  rounds  available  for  second  yield. 

Number  of  rounds  available  for  third  yield. 

Number  of  rounds  available  for  fourth  yield. 
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65-67  Number  of  rounds  available  for  fifth  yield. 

69  Enter  the  number  of  artillery  pleces/launchers/alr- 

craft  per  firing  subunit  (maximum  of  nine  per 
subunit) . 

Column 

1  X 


Terminator  Card 

Entr* 
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APPENDIX  D 


TARGET  ACQUISITION  DATA  FILE  (UNCLASSIFIED  SAMPLE) 
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APPENOIX  E 

TARGET  ACQUISITION  DATA  FILE  (PREPARATION  INSTRUCTIONS) 


Data  in  this  file  control  the  processes  for  selecting  potential 
targets  of  opportunity  for  use  in  NUFAM  II.  The  card  images  (re¬ 
ferred  to  as  cards)  necessary  to  establish  this  data  file  are 
identified  and  explained  below.  Each  punch  card  image  is  identi¬ 
fied  by  a  level  rank  (LRNK  numbers  from  91  to  17)  which  must  ap¬ 
pear  in  the  first  two  columns. 


LRNK  01  Card 

This  card  specifies:  (1)  which  probability  of  detection  category 
is  to  be  used  from  the  LRNK  91  cards  for  the  acquisition  process, 
(2)  the  time  at  which  the  process  will  start,  (3)  the  interval  for 
target  acquisition,  and  (4)  the  length  of  the  target  acquisition 
cycle.  Eight  probability  of  detection  categories  are  possible. 
These  categories  can  represent  changes  in  target  detection  prob¬ 
abilities  over  days  of  combat.  One  Interval  cannot  exceed  24 
hours  or  cross  over  days,  e.g.,  the  process  cannot  start  at  2300 
hours  and  have  an  Interval  of  4  hours. 

Column  Entry 

1-2  91  -  card  identifier. 

9-10  Probability  of  detection  category  (01  through  ^8)  to 
be  selected  from  the  LRNK  0 7  cards  for  use  in  the 
simul ation. 

12-15  Military  time  at  which  to  start  target  acquisition. 

17-18  Target  acquisition  interval  in  hours.  This  interval 
divided  by  the  duration  of  the  target  acquisition 
cycle  must  be  a  whole  number. 

20-21  Duration  of  the  target  acquisition  cycle  in  hours. 


LRNK  92  Card 

This  card  provides  the  combat  surveillance  effectiveness  for  both 
sides,  the  probability  of  improvement  in  the  target  location  error 
for  a  previously  detected  potential  target,  and  the  probability  of 
Improvement  in  the  quality  of  Intelligence  for  a  previously  de¬ 
tected  potential  target. 
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Column  Entry 

1-2  02  -  card  Identifier. 

4-6  Percentage  of  effectiveness  for  Blue  surveillance 
assets. 

3-10  Percentage  of  effectiveness  for  Red  surveillance 
assets. 

12-13  Probability  of  improvement  in  the  potential  target  lo¬ 
cation  error  for  a  previously  detected  subunit  (as¬ 
sumed  to  be  the  same  for  both  sides).  If  this  feature 
is  not  used,  enter  00  In  Columns  12-13. 

15-16  Probability  of  improvement  in  the  quality  of  intelli¬ 
gence  for  previously  detected  subunits  (assumed  to  be 
the  same  for  both  sides).  If  this  feature  is  not 
used,  enter  "M"  in  Columns  15-16. 


IRNK  03  Card 


This  card  designates  any  title  information  desired  on  the  printouts. 


Column  Entry 

1-2  03  -  card  identifier. 

4-80  Any  heading  desired  by  the  user.  Security  classifica¬ 
tion  markings  should  be  included. 


M  Card 


This  card  defines  the  rear  boundary  for  each  of  the  four  target 
detection  zones  measured  in  kilometers  from  the  FEBA.  Red  and 
Blue  boundaries  need  not  be  the  same. 


Column 


Entry 


1-2  04  -  card  identifier. 


4-6  Distance  from  the  FEBA  to  the  rear  boundary  of  Blue 
Zone  1. 
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8-10  Distance  from  the  FEBA  to  the  rear  boundary  of  Blue 
Zone  2. 

12-14  Distance  from  the  FEBA  to  the  rear  boundary  of  Blue 
Zone  3. 

16-18  Distance  from  the  FEBA  to  the  rear  boundary  of  Blue 
Zone  4. 

20-22  Distance  from  the  FEBA  to  the  rear  boundary  of  Red 
Zone  1. 

24-26  Distance  from  the  FEBA  to  the  rear  boundary  of  Red 
Zone  2. 

28-30  Distance  from  the  FEBA  to  the  rear  boundary  of  Red 
Zone  3. 

31-34  Distance  from  the  FEBA  to  the  rear  boundary  of  Red 
Zone  4. 


15  Card 


These  cards  define  the  FEBA  trace  and  enable  the  FUNTAR  logic  to 
calculate  the  zone  In  which  a  given  subunit  Is  located.  Cards 
must  represent  points  which  are  joined  by  line  segments  in  se¬ 
quence,  e.g.,  from  north  to  south  or  east  to  west.  A  separate  Im¬ 
age  is  required  for  each  FEBA  point.  A  maximum  of  50  points  can 
be  used.  The  last  data  card  must  be  followed  by  a  terminator  card 
with  an  "X”  in  Column  80. 


Column  Entry 

1-2  (15  -  card  identifier. 


8-18  Universal  Transverse  Mercator  (UTM)  grid  coordinates 
of  a  FEBA  point. 


Terminator  Card 

Column  Entry 

80  X 
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LRNK  06  Card 

These  cards  provide  information  concerning  the  detection  suscept¬ 
ibility,  firing  priority,  and  “flee"  time  of  varied  type  subunits. 
A  maximum  of  100  cards  can  be  entered.  One  card  is  required  for 
each  type  of  subunit  to  be  detected.  The  last  data  card  must  be 
followed  by  a  terminator  card  with  an  "X"  in  Column  80. 


Column  Entry 

1-2  06  -  card  identifier. 

3-6  Subunit  identifier  (matches  subunit  type  designators 
in  the  SUSF). 

7-8  Probability  of  detection  set  number  to  be  used  with 

this  type  of  subunit.  Set  number  entered  is  matched 
with  the  LRNK  07  card  images. 

10-11  Error  distance  class  applicable  to  this  type  of  sub¬ 
unit.  The  class  selected  as  an  entry  assigns  the  sub¬ 
unit  to  the  error  distance  class  defined  by  one  of  the 
LRNK  12  card  images. 

14-15  Red  firing  priority  against  this  type  of  Blue 
potential  target  in  Zone  1. 

16-17  Red  firing  priority  against  this  type  of  Blue 
potential  target  in  Zone  2. 

18-19  Red  firing  priority  against  this  type  of  Blue 
potential  target  in  Zone  3. 

20-21  Red  firing  priority  against  this  type  of  Blue 
potential  target  in  Zone  4. 

23-24  Blue  firing  priority  against  this  type  of  Red 
potential  target  in  Zone  1. 

25-26  Blue  firing  priority  against  this  type  of  Red 
potential  target  in  Zone  2. 

27-28  Blue  firing  priority  against  this  type  of  Ked 
potential  target  In  Zone  3. 
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29-30  Blue  firing  priority  against  this  type  of  Red 
potential  target  in  Zone  4. 

33-36  Mean  "flee"  time  in  hours  for  this  type  of  Blue 
potential  target  in  Zone  1. 

38-41  Mean  "flee"  time  in  hours  for  this  type  of  Blue 
potential  target  in  Zone  2, 

43-46  Mean  "flee"  time  in  hours  for  this  type  of  Blue 
potential  target  in  Zone  3. 

48-51  Mean  "flee"  time  in  hours  for  this  type  of  Blue 
potential  target  in  Zone  4. 

54-57  Mean  "flee"  time  in  hours  for  this  type  of  Red 
potential  target  in  Zone  1. 

59-62  Mean  "flee"  time  in  hours  for  this  type  of  Red 
potential  target  in  Zone  2. 

64-67  Mean  "flee"  time  in  hours  for  this  type  of  Red 
potential  target  in  Zone  3. 

69-72  Mean  "flee"  time  in  hours  for  this  type  of  Red 
potential  target  in  Zone  4. 


Terminator  Card 

Column  Entry 

80  X 


17  Cards 


These  cards  are  used  to  specify  the  probability  of  de’ec: 
by  detection  category,  side,  and  zone.  Each  detection  ca*  y 
can  be  used  to  represent  changes  in  the  detection  prob  y  in 

terms  of  days  of  combat.  However,  only  one  set  ’$  used  n  a  given 
computer  run.  Each  detection  set  number  (Columns  7-8,  it 

card)  requires  four  cards,  two  for  each  side.  Cards  for  Blue  pre¬ 
cede  those  for  Red.  A  maximum  of  50  sets  of  four  cards  cm  be  In¬ 
put.  The  last  data  card  must  be  followed  by  a  terminator  card 
with  an  "X"  in  Column  80. 
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Column 

1-2 

4 

6-7 

28-30 

31-33 

34-36 

37-39 

41-52 

54-65 

67-78 

Column 

28-39 

41-52 

54-65 

67-78 


First  and  Third  Card  for  Each  Set 
Entry 

{77  -  card  identifier. 

Side  identifier.  Enter  ”1"  for  Blue  or  “2 

Probability  of  detection  set  number. 

Probability  of  detection  for  Category  01  i 

Probability  of  detection  for  Category  01  i 

Probability  of  detection  for  Category  01  i 

Probability  of  detection  for  Category  01  i 

Probability  of  detection  for  Category  02  i 
(sane  format  as  for  Columns  28-39). 

Probability  of  detection  for  Category  03  i 
(same  format  s  for  Columns  28-39). 

Probability  of  detection  for  Category  04  i 
(sane  format  as  for  Columns  28-39). 

Second  a nd  Fourth  Card  for  Each  Set 
Entry 

Probability  of  detection  for  Category  05  i 
(sane  format  as  for  first  card). 

Probability  of  detection  for  Category  06  i 
(same  format  as  for  first  card). 

Probability  of  detection  for  Category  07  i 
(same  format  as  for  first  card). 

Probability  of  detection  *or  Category  08  i 
(same  format  as  for  first  card). 


*  for  Red. 

n  Zone  1. 
n  Zone  2. 
n  Zone  3. 
n  Zone  4. 
n  four  zones 

n  four  zones 

n  four  zones 

n  four  zones 

n  four  zones 

n  four  zones 

n  four  zones 
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Terminator  Card 


Column  Entry 

80  X 


LRNK  0/8  Card 


This  card  is  used  to  indicate  the  probability  that  a  newly  de¬ 
tected  subunit  will  be  assigned  to  one  of  four  intelligence  qual¬ 
ity  classes.  Four  quality  levels--l  denotes  less  error  than 
2--influence  the  degree  of  error  in  the  estimated  location  of  a 
potential  target.  The  Sum  of  the  four  probabilities  must  equal 
100. 

Column  Entry 

1-2  08  -  card  identifier. 


4-5 


7-8 

10-11 

13-14 


Probabi 1 ity 
Probabi 1 i ty 
Probabi 1 ity 
Probabi 1 ity 


for  i ntel 1 
for  i ntel 1 
for  i ntel 1 
for  intell 


igence  qua! 
igence  qual 
igence  qual 
igence  qual 


ity  Class  1. 
ity  Cl  ass  2. 
ity  Cl  ass  3. 
ity  Cl  ass  4. 


LRNK  99  Card 

This  card  is  currently  undefined,  and  no  cards  are  required  for 
i nput. 


LRNK  Id  Card 


This  card  specifies  the  probability  that  the  direction  of  the  tar¬ 
get  location  error  (TLE)  of  a  newly  detected  subunit  will  be  keyed 
to  one  of  eight  error  direction  classes.  The  sum  of  the  prob¬ 
abilities  must  equal  100. 


Column 

1-2 

4-5 


7-8 


Entry 

10  -  card  identifier. 

Probability  that  the  TLE  will  be  to  the 
Probability  that  the  TLE  will  be  to  the 


north. 

northeast. 
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10-11 

13-14 

16-17 

19-20 

22-23 

25-26 


Probabi 1 ity 
Probabi 1 ity 
Probabi 1 ity 
Probabi 1 ity 
Probabi 1 ity 
Probabi 1 ity 


that  the  TLE  will  be 

that  the  TLE  will  be 

that  the  TLE  will  be 

that  the  TLE  will  be 

that  the  TLE  will  be 

that  the  TLE  will  be 

LRNK  11  Card 


to  the  east, 
to  the  southeast, 
to  the  south, 
to  the  southwest, 
to  the  west, 
to  the  northwest. 


This  ca^  specifies  the  probabilities  that  the  magnitude  of  the 
TLE  will  be  keyed  to  one  of  the  error  distance  categories.  The 
sum  of  the  probability  must  equal  100.  The  magnitude  of  each  of 
the  error  distance  categories  is  defined  by  data  on  the  LRNK  12 
cards.  If  this  feature  is  not  used,  enter  a  card  with  only  the 
card  identifier  to  prevent  an  error  abort  of  the  computer  run. 

Column  Entry 


1-2  11  -  card  identifier. 


4-5  Probability  that  the  magnitude  will  be  keyed  to  error 
distance  category  01 . 

7-8  Probability  that  the  magnitude  will  be  keyed  to  error 
distance  category  02. 

10-11  Probability  that  the  magnitude  will  be  keyed  to  error 
distance  category  03. 

13-14  Probability  that  the  magnitude  will  be  keyed  to  error 
distance  category  04. 

16-17  Probability  that  the  magnitude  will  be  keyed  to  error 
distance  category  05. 

19-20  Probability  that  the  magnitude  will  be  keyed  to  error 
distance  category  06. 

22-23  Probability  that  the  magnitude  will  be  keyed  to  error 
distance  category  07. 
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25-26  Probability  that  the  magnitude  will  be  keyed  to  error 
distance  category  08. 


LRNK  12  Card 

These  cards  define  the  magnitude  of  the  TLE  by  potential  target 
type  (LRNK  06)  and  error  distance  category  (LRNK  11).  One  card 
must  be  input  for  each  LRNK  07  card.  Magnitudes  are  the  same  for 
both  sides.  The  error  is  entered  in  decameters.  The  last  data 
card  must  be  followed  by  a  terminator  card  with  an  "X"  in  Column 
80. 


Column 

Entry 

1-2 

12  -  card  identifier. 

4-5 

Error  distance  class  (LRNK  06). 

7-14 

Error  magnitudes  in  decameters  for  four  zones  in 
distance  category  01  (two  digits  for  each  zone). 

error 

16-23 

Error  magnitudes  in  decameters  for  four  zones  in 
distance  category  02  (two  digits  for  each  zone). 

error 

25-32 

Error  magnitudes  in  decameters  for  four  zones  in 
distance  category  03  (two  digits  for  each  zone). 

error 

34-41 

Error  magnitudes  in  decameters  for  four  zones  in 
distance  category  04  (two  digits  for  each  zone). 

error 

43-50 

Error  magnitudes  in  decameters  for  four  zones  in 
distance  category  05  (two  digits  for  each  zone). 

error 

52-59 

Error  magnitudes  in  decameters  for  four  zones  in 
distance  category  06  (two  digits  for  each  zone). 

error 

61-68 

Error  magnitudes  in  decameters  for  four  zones  in 
distance  category  07  (two  digits  for  each  zone). 

error 

70-77 

Error  magnitudes  in  decameters  for  four  zones  in 
distance  category  08  (two  digits  for  each  zone). 

error 
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Terminator  Card 

Column  Entry 

80  X 


LRNK  13  and  14  Cards 

These  two  cards  are  currently  undefined.  However,  two  cards  with 
only  the  card  identifier  are  required  to  prevent  an  error  abort  of 
the  computer  run. 

Col umn  E  nt  ry 

1*2  "13"  or  "14"  -  card  identifier. 


LRNK  IS  and  16  Cards 

These  cards  are  currently  undefined.  However,  two  cards  with  only 
the  card  identifier  are  required  to  prevent  an  error  abort  of  the 
computer  run. 

Column  Entry 

1*2  “15"  or  "16"  -  card  identifier. 


LRNK  17  Card 

Four  types  of  cards  comprise  the  LRNK  17  data  set  to  provide  vari¬ 
ous  data  to  describe  the  weapon  systems.  One  weapons  system  card 
must  be  input  for  each  firing  subunit  type  entry  on  the  LRNK  15 
and  LRNK  16  cards.  A  maximum  of  five  yield  cards  can  be  entered 
for  each  weapons  system  card.  Sufficient  range/HSD  cards  must  be 
entered  to  satisfy  the  range/MSO  combinations  listed  in  Columns 
1Z-13  of  the  yield  card.  The  last  data  card  must  be  followed  by  a 
terminator  card  with  "FINISH"  entered  in  Columns  1-6. 

Column  Entry 

1‘2  17  -  card  identifier. 

4  "R"  or  "B"  -  side  identifier. 
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6-11 

13-18 

20-24 

27 

Column 

5-10 

12-13 


Col  umn 
10-14 
16-19 
21-25 
27-30 
32-36 
38-41 
43-47 
49-52 
54-58 
60-63 
65-69 
71-74 


Weapon  system  name  -  must  agree  with  the  weapon  names 
in  the  SUSF. 

Maximum  range  In  meters. 

Minimum  range  in  meters. 

Number  of  yields. 


Yield  Card  (one  card  for  each  yield) 
Entry 

Warhead  yield  to  one  decimal  place. 


Number  of  range/MSD  combinations  to  follow  (maximum 
of  18). 


Range/MSD  Cards  (maximum  of  three  cards] 


Entry 

First,  seventh,  or  thirteenth  range  in  meters. 


First,  seventh,  or  thirteenth  MSD  in  meters. 
Second,  eighth,  or  fourteenth  range  if,  meters. 
Second,  eighth,  or  fourteenth  MSD  In  meters. 
Third,  ninth,  or  fifteenth  range  in  meters. 
Third,  ninth,  or  fifteenth  MSD  in  meters. 
Fourth,  tenth,  or  sixteenth  range  in  meters. 


Fourth,  tenth,  or  sixteenth  MSD  in  meters. 


Fifth,  eleventh,  or  seventeenth  range  in  meters. 


Fifth,  eleventh,  or  seventeenth  MSD  in  meters. 


Sixth,  twelfth,  or  eighteenth  range  in  meters. 
Sixth,  twelfth,  or  eighteenth  MSO  in  meters. 
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Terminator  Card 

Column  Entry 

1-6  FINISH 
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APPENDIX  F 

FUNTAR  RUNSTREAM  (UNCLASSIFIED  SAMPLE) 
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APPENDIX  H 

TARGET  COVERAGE  ROUTINE  DATA  FILE  (PREPARATION  INSTRUCTIONS) 


These  data  images  (referred  to  as  cards)  control  the  production  of 
data  which  is  analyzed  by  gamers  who  select  preferred  nuclear 
weapons/yields  combinations  for  use  against  given  type  subunits. 
The  chosen  outcomes  are  input  to  NUFAM  II  as  part  of  the  fire 
planning  and  assessment  data  file. 


Data  T itle  Card 

This  card  allows  the  user  to  identify  the  file. 

Column  Entry 

1-60  Any  title  desired  by  the  user  to  distinguish  the  files 
for  each  set  of  data. 


Coverage  Card 

This  card  establishes  the  percentage  of  desired  coverage  to  be 
considered  by  the  routine  logic. 

Column  Entry 

4-5  Percentage  of  lesired  coverage. 


Weapons  Systems  Card 

This  card  establishes  the  number  of  weapons  systems  to  be  con¬ 
sidered  by  the  routine. 

Column  Entry 

4-5  Number  of  systems  to  be  considered  (not  to  exceed  15). 


CEP  Cards 


One  CEP  card  Is  required  for  each  weapon  system  to  be  considered. 

A  maximum  of  15  CEP  cards  can  be  entered.  Each  CEP  card  has  four 
range  considerations.  These  four  range  considerations  should  cor¬ 
respond  to  the  target  detection  zones  used  In  FUNTAR  and  NUFAM  II. 
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If  a  weapon  system  is  not  to  be  considered  for  a  particular  zone, 
an  entry  of  "9999"  must  be  made.  The  order  of  the  CEP  cards  must 
be  in  a  sequence  of  preferences  for  cases  of  equal  coverage. 

Column  Entry 

2-5  CEP  in  meters  for  Zone  1. 

7-10  CEP  in  meters  for  Zone  2. 

12-15  CEP  in  meters  for  Zone  3. 

17-20  CEP  in  meters  for  Zone  4. 

Weapons  Yield  Card 

This  card  defines  the  number  of  yields  per  weapon  system  to  be 
considered.  The  order  of  entries  must  correspond  to  the  order  of 
the  CEP  cards  representing  the  particul ar  weapons  system.  A  maxi¬ 
mum  of  15  entries  is  allowed. 

Column  Entry 

5  Number  of  yields  for  weapon  system  number  one. 

10  Number  of  yields  for  weapon  system  number  two. 

15  Number  of  yields  for  weapon  system  number  three. 

20  Number  of  yields  for  weapon  system  number  four. 

25  Number  of  yields  for  weapon  system  number  five. 

30  Number  of  yields  for  weapon  system  number  six. 

35  Number  of  yields  for  weapon  system  number  seven. 

40  Number  of  yields  for  weapon  system  number  eight. 

45  Number  of  yields  for  weapon  system  number  nine. 

50  Number  of  yields  for  weapon  system  number  ten. 

55  Number  of  yields  for  weapon  system  number  eleven. 

60  Number  of  yields  for  weapon  system  number  twelve. 


H-2 


CAA-D-79-4 


65  Number  of  yields  for  weapon  system  number  thirteen. 

70  Number  of  yields  for  weapon  system  number  fourteen. 

75  Number  of  yields  for  weapon  system  number  fifteen. 


Effects  Radius  Card 

One  effects  radius  card  is  required  for  each  weapon  yield  to  be 
considered.  Each  effects  radius  card  has  four  entries  represent¬ 
ing  the  radii  of  damage  In  meters  for  a  particular  yield  against 
four  different  personnel  protective  postures  which  are  predefined 
by  the  user.  The  order  of  the  effects  radius  cards  must  be  in  se 
quence  to  correspond  with  the  weapons  yields. 


Column 


Entry 


2-5 

Numerical 

7-10 

Radius  of 
one. 

12-15 

Radius  of 
two. 

17-20 

Radius  of 
three. 

22-25 

Radius  of 
four. 

Target  Cards 


Two  types  of  cards  are  required  to  define  the  targets  to  be  con¬ 
sidered.  One  target  type  quantity  card  defines  the  number  of  tar¬ 
get  types  to  be  considered.  The  second  type  card,  the  target 
description  card,  defines  the  personnel  protective  posture,  target 
radius,  and  error  distance  by  type  target.  The  number  of  target 
description  cards  must  equal  the  quantity  entered  on  the  target 
type  quantity  card. 
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Column 

1-5 

Col umn 
3-6 
11 

13-16 

18-21 

23-26 

28-31 

33-36 

38-41 

43-46 

48-51 


Target  Type  Quantity  Card 
Entry 

Number  of  target  types  to  be  considered. 

Target  Description  Card 
Entry 

Target  type  (subunit  Identifier  as  used  In  SUSF). 

"1",  "2",  "3",  or  M4\  One  of  the  four  types  of  per¬ 
sonnel  protective  postures  predefined  by  the  user. 
This  entry  Is  to  be  associated  with  one  of  the  four 
radii  of  effects  defined  by  the  effects  radii  cards. 

Target  radius  in  meters  for  Zone  1. 

Target  radius  in  meters  for  Zone  2. 

Target  radius  in  meters  for  Zone  3. 

Target  radius  in  meters  for  Zone  4. 

Error  distance  in  meters  for  Zone  1. 

Error  distance  in  meters  for  Zone  2. 

Error  distance  in  meters  for  Zone  3. 

Error  distance  in  meters  for  Zone  4. 
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APPENDIX  I 

FIRE  PLANNING  AND  ASSESSMENT  DATA  FILE  (UNCLASSIFIED  SAMPLE) 
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APPENDIX  J 

FIRE  PLANNING  AND  ASSESSMENT  DATA  FILE  (PREPARATION  INSTRUCTIONS) 

The  data  In  this  file  comprise  one  of  the  fundamental  inputs  to 
NUFAM  II.  As  such,  this  information  controls  the  detailed  f i re 
planning,  damage  assessments,  and  civilian  collateral  damage  as¬ 
pects  of  NUREM  II.  Required  data  images  (referred  to  as  cards) 
are  described  below. 


Random  Number  Generator  Seed  Card 

This  card  provides  data  to  seed  the  random  number  generator  for 
the  model  (right  justified  entry). 

Column  Entry 

1-5  A  whole  number  -  random  number  generator  seed. 


FUNTAR  Target  Card 


This  card  establishes  the  number  of  potential  targets  to  be  con¬ 
sidered.  The  entry  must  agree  with  the  totcl  number  of  potential 
targets  selected  by  the  FUNTAR  logic  (right  justified  entry). 


Column  Entry 


6-9  Number  of  potential  targets  detected  by  FUNTAR. 


F i ri ng  P arameters  Cards 

Two  sets  of  cards  are  required,  one  for  each  side.  More  than  one 
card  can  be  used  for  each  side.  These  cards  specify  various  fir¬ 
ing  constraints  to  be  used  in  the  model  (right  justified  entries). 

Two  "X"  images  are  needed,  one  to  separate  the  two  sets,  and  one 

after  the  second  set.  The  "X"  Is  in  Column  1. 

Columns  Entry 

1  Target  side  ("R"  for  Red  or  “B"  for  Blue). 

3-6  Latest  time  at  which  the  detected  subunits  of  this 

side  will  be  selected  as  targets  (expressed  in  hours 
and  tenths  of  hours). 
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8-11  Earliest  time  at  which  the  detected  subunits  of  this 
side  will  be  selected  as  targets  (expressed  in  hours 
and  tenths  of  hours). 

13-16  Maximum  number  of  potential  targets  of  this  side  to  be 
considered  in  the  simulation. 

18-20  Lowest  priority  potential  target  of  this  side  to  be 
considered  in  the  simulation. 

22-28  Maximum  distance  (in  meters  from  the  FEBA)  at  which  a 
target  of  this  side  can  be  engaged. 

30-35  Minimum  distance  (in  meters  from  the  FEBA)  at  which  a 
target  of  this  side  can  be  engaged. 

37-40  Earliest  time  at  which  an  enemy  weapon  can  be  fired 
against  targets  of  this  side.  Entries  are  expressed 
in  hours  and  tenths  of  hours.  The  earliest  permis¬ 
sible  time  is  the  earliest  time  of  potential  target 
detection,  the  latest  permissible  time  is  999.9  hours 

42-45  Latest  time  at  which  an  enemy  weapon  can  be  fired 

against  targets  of  this  side.  Entries  are  expressed 
in  hours  and  tenths  of  hours.  The  latest  permissible 
time  Is  999.9  hours. 

50  "9"  is  entered  if  only  one  firing  parameters  card  is 

used  per  side. 

X  Cards  (two  each) 

Col  umn  Entry 

1  X 


Firing  Preference  Statement  Cards 

These  cards  establish  up  to  five  delivery  system/yield  combina¬ 
tions  which  can  be  employed  against  a  target  or  a  group  of  tar¬ 
gets.  At  least  one  card  is  required  for  each  side.  A  maximum  of 
400  cards  can  be  used.  Yields  are  input  in  kilotons  (XT)  and  will 
be  read  to  two  decimal  places.  Data  Images  must  be  consistent 
with  the  system/yield  combinations  used  elsewhere  (right  justified 
entries).  The  last  data  card  must  be  followed  by  a  terminator 
card  with  an  "X"  in  Column  5. 
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Column 

1-3 


5 

7-12 

13-18 

19-24 

25-30 

31-36 

37-42 

43-48 

49-54 

55-60 

61-66 


Column 

5 


Entry 

Card  sequence  number.  Blue  cards  should  start  at 
“OOP.  Red  cards  should  start  at  "201". 

Firing  side  (*RM  for  Red  or  “B“  for  Blue). 

field  of  weapons  system  one. 

System  name  of  weapons  system  one. 

Yield  of  weapons  system  two. 

System  name  of  weapons  system  two. 

Yield  of  weapons  system  three. 

System  name  of  weapons  system  three. 

Yield  of  weapons  system  four. 

System  name  of  weapons  system  four. 

Yield  of  weapons  system  five. 

System  name  of  weapons  system  five. 

Terminator  Card 

Entry 

X 


Weapon/Target  Allocation  Cards 

These  cards  are  used  to  assign  a  firing  preference  statement,  as 
defined  in  the  firing  preference  statement  card,  to  each  type  of 
potential  target  by  zone.  A  given  firing  preference  statement  can 
be  assigned  to  any  number  of  potential  target/zone  combinations. 

A  maximum  of  100  cards  Is  allowed.  The  last  data  card  must  be 
followed  by  a  terminator  card  with  "XXXX"  In  Columns  3-6. 
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Column 


Entry 


3-6  Subunit  Identifier  from  the  subunit  designator  dic¬ 
tionary  for  SUSF. 

9-11  Three  digit  firing  preference  statement  number  for 

Blue  potential  targets  of  this  type  located  in  Zone  1. 

13-15  Same  as  above  for  potential  targets  located  in  Zone  2. 

17-19  Same  as  above  for  potential  targets  located  in  Zone  3. 

21-23  Same  as  above  for  potential  targets  located  in  Zone  4. 

27-29  Three  digit  firing  preference  statement  number  for  Red 
potential  targets  of  this  type  located  in  Zone  1. 

31-33  Same  as  above  for  potential  targets  located  in  Zone  2. 

35-37  Same  as  above  for  potential  targets  located  in  Zone  3. 

39-41  Same  as  above  for  potential  targets  located  in  Zone  4. 

Terminator  Card 

Column  Entry 

3-6  XXXX 


Weapons  Characteristics  Header  Card 


This  card  provides  a  title  to  distinguish  the  weapons  characteris¬ 
tics  section  from  other  portions  of  the  data. 


Column 


1-11 


WEAPON  OECK 
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Delivery  System  Cards 

These  cards  provide  data  concerning  the  delivery  systems.  One 
card  Is  required  for  each  delivery  system  to  be  simulated  (right 
justified  entries). 

Column  Entry 

1-6  Delivery  system  name. 

8  Firing  side  ("R”  for  Red  or  "8"  for  Blue). 

10- 1 S  Maximum  range  of  system  in  meters. 

17-20  Minimum  range  of  system  in  meters. 

22-23  Firing  system  reliability.  Enter  an  Integer  percentage. 

25-28  Command  and  control  time  expressed  in  hours  and  tenths 
of  hours.  This  time  represents  the  difference  between 
the  time  a  potential  target  is  acquired  and  the  time  a 
fire  order  is  generated.  Intelligence  processing, 
decisionmaking,  and  communicating  delays  are  accounted 
for  by  this  entry. 

30-33  Set-up  time  expressed  in  hours  and  tenths  of  hours. 

This  figure  represents  the  time  between  the  receipt  of 
a  fire  order  and  the  launch  of  a  warhead  by  the  firing 
subunit.  Warhead  assembly  and  technical  fire  direc¬ 
tion  delays  are  accounted  for  by  this  entry. 

34-35  The  number  of  yields  available  to  the  delivery  system. 

A  set  of  H08  and  MSD  cards  must  be  prepared  for  each 
y  i  el  d. 

37-40  Maximum  number  of  rounds  available  for  this  system. 


CEP  Cards 


Two  CEP  cards  are  required  for  each  delivery  system.  Up  to  five 
sets  of  range/CEP  values  can  be  entered  on  each  card.  The  last 
entry  will  reflect  the  CEP  at  the  maximum  range  of  the  delivery 
system.  Range  independent  systems  require  only  one  range/CEP  en¬ 
try  reflecting  the  CEP  at  maximum  range.  In  that  case,  the  second 
card  must  reflect  the  card  title  (CEP)  and  the  delivery  system 
name  (right  justified  entries). 
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Column 

Entry 

2-4 

CEP  -  card  Identifier. 

6-11 

Delivery  system  name. 

13-18 

Range  one  In  meters. 

19-22 

CEP  for  range  one  In  meters. 

23-28 

Range  two  In  meters. 

29-32 

CEP  for  range  two  in  meters. 

33-38 

Range  three  In  meters. 

39-42 

CEP  for  range  three  in  meters. 

43-48 

Range  four  in  meters. 

49-52 

CEP  for  range  four  in  meters. 

53-58 

Range  five  in  meters. 

59-62 

CEP  for  range  five  in  meters. 

HOB  Cards 

Two  HOB  cards  are  required  for  each  delivery  system  and  yield  to 
be  used  in  the  simulation.  Up  to  five  sets  of  range/HOB  values 
can  be  entered  on  each  card.  The  last  entry  will  reflect  the  HOB 
at  the  maximum  range  of  the  system.  The  second  card  must  reflect 
the  card  title  (HOB),  delivery  system  name,  and  the  yield  (right 
justified  entries).  A  maximum  of  60  HOB  sets  can  be  used  In  the 
model . 

Column  Entry 

2-4  HOB  -  card  Identifier. 

6-11  Delivery  system  name. 

13-19  Yield  In  KT.  Yield  entries  must  be  consistent  with 
yield  entries  for  the  same  delivery  system  In  the 
weapons  yield  data  file. 
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21-26 

Range  one  in  meters. 

27-30 

HOB  in  meters  for  range  one. 

31-36 

Range  two  in  meters. 

37-40 

HOB  in  meters  for  range 

two. 

41-46 

Range  three  <>i  meters. 

47-SO 

HOB  in  meters  for  range 

three. 

51-56 

Range  four  in  meters. 

57-60 

HOB  in  meters  for  range 

four. 

61-66 

Range  five  in  meters. 

67-67 

HOB  in  meters  for  range 

five. 

MSD  Cards 


A  set  of  four  MSD  cards  fs  required  for  each  yield  of  each  deliv¬ 
ery  system.  Up  to  20  different  range/MSD  combinations  for  each 
yield  of  a  delivery  system  can  be  used  (with  five  range/MSD  en¬ 
tries  on  each  card).  The  fourth  MSD  card  of  each  set  has  two  ad¬ 
ditional  entries,  starting  in  Columns  71  and  76.  These  entries 
are  required  for  the  target  aggregation  subroutine.  A  maximum  of 
60  MSD  sets  can  be  used  in  the  model.  When  less  than  four  cards 
are  needed  to  represent  range/MSD  conditions  for  a  particular 
yield,  the  remaining  cards  must  have  title,  delivery  system  name, 
and  yield  entries.  The  fourth  card  must  always  have  the  required 
additional  entries  starting  In  Columns  71  and  76  for  minimum  CEP 
and  radius  effects.  The  last  data  card  must  be  followed  by  a  ter¬ 
minator  card  with  "FINISH"  in  Columns  1-6. 

Column  Entry 

2-4  MSD  -  card  identifier. 

6-11  Delivery  system  name. 

13-19  Yield  expressed  In  KT.  Yield  entries  must  be  consis¬ 
tent  with  other  yield  entries  for  the  same  delivery 
system  in  the  weapons  yield  data  file. 
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21-26  Range  one  In  meters. 

27-30  MSD  In  meters  for  range  one. 

30-36  Range  two  in  meters. 

37-40  MSD  in  meters  for  range  two. 

41-46  Range  three  in  meters. 

47-50  MSD  in  meters  in  range  three. 

51-56  Range  four  in  meters. 

57-60  MSD  in  meters  for  range  four. 

61-66  Range  five  in  meters. 

67-70  MSD  in  meters  for  range  five. 

Card  types  1,2,  and  3  are  prepared  in  the  same  manner  as  de 
scribed  above.  The  fourth  card  uses  the  same  columns  for 
MSD/range  entries  plus  the  following  additional  entries. 


MSD  Cards  (added  to  only  the  fourth  card) 


Column  Entry 

71-75  Minimum  CEP  in  meters  for  the  system. 

76-80  Radius  of  effects,  expressed  in  meters,  which  is  to  be 
used  in  computing  MSD.  Normally,  the  radius  asso¬ 
ciated  with  immediate  permanent  (8,000  rads)  casual¬ 
ties  among  personnel  in  the  median  posture  (i.e. ,  per¬ 
sonnel  in  armored  personnel  carriers  (APC))  is  used. 


Terminator  Card 

Column  Entry 

1-6  FINISH 


J-8 


CAA-D-79-4 


Iteration  Control  Card 

The  entry  "1"  is  required  to  control  one  iteration  of  the  simula¬ 
tion  in  the  model. 

Column  Entry 

5  1  -  computer  program  requirement. 

Simulation  Events  Control  Card 

The  entry  ** . S001 M  is  required  to  control  the  simulation  of  events 
in  the  model . 

Column  Entry 

6-10  .5001  -  computer  program  requirement. 

Graphics  Header  Card 

This  card  provides  a  title  to  distinguish  the  graphics  section 
from  other  portions  of  the  input  data. 

Column  Entry 

1-13  GRAPHICS  DECK 

Graphics  Switch  Card 

This  card  data  acts  as  a  switch  to  instruct  the  model  logic  to 
execute  or  bypass  the  graphics  code. 

Column  Entry 

6  "(JH  -  for  graphics  off. 

"1"  -  for  graphics  on. 

Real-time  Switch  Card 

These  card  data  serve  to  instruct  the  model  logic  to  execute  or 
bypass  the  real-time  graphics  code.  Use  of  real  time  requires 
prior  coordination  with  computer  support  personnel. 
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Column  Entry 

6  Md"  -  for  real  time  off. 

"1"  -  for  real  time  on. 


Classification  Card 

This  card  provides  the  project  security  classif iction  for  use  in 
the  graphics  execution  by  the  model  logic. 

Column  Entry 

18-29  UNCLASSIFIED.  CONFIDENTIAL,  SECRET,  as  applicable. 

Plot  Size  Card 

This  card  provides  the  plotting  instructions  for  the  remote 
mechanical  plotter. 

Column  Entry 

12-16  Plot  size  in  inches. 


Assessment  Header  Card 

This  header  card  Identifies  the  assessment  portion  of  the  input 
data. 

Column  Entry 

1-15  ASSESSMENT  DECK 


Origin  Cards 


Two  cards  are  required.  The  first  card  requires  one  entry-- 
"ORIGIN".  The  second  card  contains  an  11  character  UTM  grid  coor¬ 
dinate  to  establish  the  approximate  center  of  the  battlefield. 
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F i rst  Card 

Column  Entry 

3-8  ORIGIN 


Second  Card 

Column  Entry 

1-11  UTM  grid  coordinates  representing  the  approximate 
center  of  the  battlefield  (e.g. ,  32UNA400600) . 


FE8A  Point  Card 

This  card  establishes  the  number  of  FIBA  points  to  be  considered 
by  the  model  logic.  No  more  than  50  FEBA  points  can  be  used. 

Column  Entry 

1-2  Number  of  FEBA  points. 


FEBA  Coo rdinate  Cards 

One  FEBA  coordinate  card  is  required  for  each  FEBA  point.  The  to¬ 
tal  number  of  FEBA  coordinates  must  equal  the  number  entered  on 
the  FEBA  point  card.  The  FEBA  coordinates  must  represent  joined 
line  segments  in  the  order  of  the  FEBA  trace,  and  agree  with  the 
FEBA  trace  in  the  target  acquisition  data  file.  The  last  data 
card  must  be  followed  by  a  terminator  card  with  an  "X"  in 
Column  1. 

Column  Entry 

1-11  UTM  grid  coordinates  of  a  FEBA  point 
(e.g.,  32UNA400600). 


Terminator  Card 

Column  Entry 

1  X 
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Posture  Data  Set 


This  set  of  cards  specifies  the  levels  of  protection  (from  nuclear 
blast  or  thermal  effects)  attained  by  personnel  in  a  given  subunit 
by  type.  Personnel  may  be  placed  in  any  of  five  protective  pos¬ 
tures,  with  the  portion  of  personnel  in  the  varied  postures  ex¬ 
pressed  as  a  percentage  of  the  subunit  strength.  The  sum  of  the 
various  posture  percentages  must  equal  100.  Equipment  hardness  is 
gamed  for  15  types  of  equipment.  The  model  logic  can  assess  seven 
different  classes  of  equipment  by  hardness.  One  posture  card  is 
prepared  for  each  type  of  gamed  subunit.  The  same  postures  are 
applied  to  subunits  of  that  type  on  both  sides.  The  first  card  of 
the  posture  data  set  is  a  header  description.  The  last  data  card 
must  be  followed  by  a  terminator  card  with  an  "X"  in  Column  1. 


Posture  Header  Card 


Column  Entry 

3-8  POSTURE 


Individual  Posture  Card 
Column  Entry 

2-5  Four-character  subunit  identifier.  This  identifier 
must  be  consistent  with  subunit  identifiers  used  in 
the  other  data  files. 

7-8  The  number  of  the  equipment  assessment  radius  (from 
the  effects  radius  card)  to  be  used  in  assessing  dam¬ 
age  to  equipment  in  this  type  of  subunit.  Radii  11 
through  17  on  the  radius  card  for  a  given  system/yield 
can  be  used. 

10-13  Posture  One.  The  percentage  of  personnel  to  be  found 
exposed. 

15-18  Posture  Two.  The  percentage  of  personnel  to  be  found 
in  open  foxholes. 

20-23  Posture  Three.  The  percentage  of  personnel  to  be 
found  In  APC. 

25-28  Posture  Four.  The  percentage  of  personnel  to  be  found 
in  tanks. 
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30-38  Posture  Five.  The  percentage  of  personnel  to  be  found 
in  earth  shelters. 

Terminator  Card 

Col  umn  Entry 

1  X 


Effects  Radi i  Data  Set 


One  effects  radii  data  set,  consisting  of  two  cards,  must  be  pre¬ 
pared  for  each  yield/HOB  combination  found  in  the  weapons  charac¬ 
teristics  deck.  A  maximum  of  60  sets  can  be  entered.  Eighteen 
effects  radii  constitute  each  data  set.  The  first  card  contains 
radii  (1  through  10)  for  personnel  loss  assessments;  the  seccr;d 
provides  radii  (11  through  17)  to  assess  equipment  damage.  The 
eighteenth  radius  (last  radius  on  the  second  card)  is  the  civilian 
collateral  damage  avoidance  radius.  The  first  card  image  of  the 
effects  radii  data  set  Is  a  header  card  which  is  followed  by  indi¬ 
vidual  effects  radii  cards  for  different  yield/HOB  combinations. 
The  last  data  card  must  be  followed  by  a  terminator  card  with  an 
"X"  in  Column  1 . 


Effects  Radii  Header  Card 


Column  Entry 

3- 7  RADII 

1 ndi vidual  Radii  Cards 
Column  Entry 

4- 9  Yield  of  the  weapon  expressed  in  KT.  Yield  entries 

must  conform  to  those  used  elsewhere  in  the  data. 

11-14  Height  of  burst  expressed  in  meters.  Height  of  burst 
entries  must  be  consistent  with  those  used  elsewhere 
in  the  data. 
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16-20  Effects  radius,  expressed  In  meters,  which  Is  asso¬ 
ciated  with  immediate  permanent  casualties  among  ex¬ 
posed  personnel  (Radius  1).  If  another  criterion  Is 
used,  this  radius,  as  well  as  subsequent  entries  on 
these  cards,  must  be  consistent. 

22-26  Effects  radius,  expressed  In  meters,  which  is  asso¬ 
ciated  with  immediate  transient  casualties  among  ex¬ 
posed  personnel  (Radius  2). 

28-32  Effects  radius,  expressed  In  meters,  which  is  asso¬ 
ciated  with  immediate  permanent  casualties  among  per¬ 
sonnel  In  foxholes  (Radius  3). 

34-38  Effects  radius,  expressed  In  meters,  which  Is  asso¬ 
ciated  with  immediate  transient  casualties  among  per¬ 
sonnel  In  foxholes  (Radius  4). 

40-44  Effects  radius,  expressed  In  meters,  which  is  asso¬ 
ciated  with  Immediate  permanent  casualties  among  per¬ 
sonnel  In  APC  (Radius  5). 

46-50  Effects  radius,  expressed  In  meters,  which  Is  asso¬ 
ciated  with  Immediate  transient  casualties  among  per¬ 
sonnel  In  APC  (Radius  6). 

52-56  Effects  radius,  expressed  in  meters,  which  Is  asso¬ 
ciated  with  Immediate  permanent  casualties  among  per¬ 
sonnel  In  tanks  (Radius  7). 

58-62  Effects  radius,  expressed  In  meters,  which  Is  asso¬ 
ciated  with  immediate  transient  casualties  among  per¬ 
sonnel  In  tanks  (Radius  8). 

64-68  Effects  radius,  expressed  In  meters,  which  Is  asso¬ 
ciated  with  immediate  permanent  casualties  among  per¬ 
sonnel  In  earth  shelters  (Radius  9). 

70-74  Effects  radius,  expressed  In  meters,  which  Is  asso¬ 
ciated  with  immediate  transient  casualties  among  per¬ 
sonnel  In  earth  shelters  (Radius  10). 
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Column 


Entry 

2-6  Effects  radius,  expressed  In  meters,  which  is  asso¬ 
ciated  with  moderate  damage  to  tanks  (Radius  11). 

8-12  Effects  radius,  expressed  in  meters,  which  is  asso¬ 
ciated  with  moderate  damage  to  wheeled  vehicles 
(Radius  12). 

14-18  Effects  radius,  expressed  in  meters,  which  is  asso¬ 
ciated  with  moderate  damage  to  towed  artillery  pieces 
(Radius  13). 

20-24  Effects  radius,  expressed  in  meters,  which  is  asso¬ 
ciated  with  severe  damage  to  cargo  helicopters,  ran¬ 
domly  parked  (Radius  14). 

26-30  Effects  radius,  expressed  In  meters,  which  is  asso¬ 
ciated  with  severe  damage  to  radios  and  fire  control 
equipment  (Radius  15). 

32-36  Effects  radius,  expressed  in  meters,  which  is  asso¬ 
ciated  with  severe  damage  to  supply  depots  (Radius 
16). 

38-42  Effects  radius,  expressed  in  meters,  which  is  asso¬ 
ciated  with  severe  damage  to  surface-to-air  missiles 
(Radius  17). 

44-48  Effects  radius,  expressed  in  meters,  which  is  asso¬ 
ciated  with  the  governing  effect  when  considering 
civilian  collateral  damage  avoidance  (Radius  18). 


Termi nator  Card 

Column  Entry 

1  X 


Subunit  Breakpoint  and  Target  Aggregation  Card 


The  data  entries  on  this  card  are  used  to  define  varied  targeting 
constraints.  The  last  data  card  must  be  followed  by  a  terminator 
card  with  an  "X"  In  Column  1. 
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Column 

3-18 

Column 

2-3 

5-6 

8-10 

12-14 

16-18 

20-22 

24-25 

27-28 

30-31 

33-38 

40-45 


Header  Card 


Entry 

BREAKPOINT  CARD 


Data  Card 


Entry 

Lowest  priority  of  secondary  target  considered  for 
target  aggregation  when  Blue  fires  on  Red  targets. 

Lowest  priority  of  secondary  target  considered  for 
target  aggregation  when  Red  fires  on  Blue  targets. 

Factor  (in  hundredths  of  CEP)  required  to  assure 
specified  primary  target  coverage  when  Blue  fires  on 
Red  targets. 

Factor  (in  hundredths  of  CEP)  required  to  assure 
specified  primary  target  coverage  «rfien  Red  fires  on 
Blue  targets. 

Percentage  of  desired  target  (primary  and  secondary) 
coverage.  Blue  firing  on  Red  targets. 

Percentage  of  desired  target  (primary  and  secondary) 
coverage.  Red  firing  on  Blue  targets. 

Percentage  of  personnel  in  a  Red  subunit  to  remain  un¬ 
affected  in  order  for  the  subunit  not  to  be  considered 
combat  ineffective. 

Percentage  of  personnel  in  a  Blue  subunit  to  remain 
unaffected  in  order  for  the  subunit  not  to  be  con¬ 
sidered  combat  ineffective. 

Percentage  of  a  population  center  that  Is  an  upper 
limit  for  predicted  numbers  of  civilians  placed  at 
risk  (Blue  doctrine). 

Upper  limit  for  predicted  numbers  of  civilians  placed 
at  risk  by  any  one  shot  (Blue  doctrine). 

Upper  limit  for  cumulative  numbers  of  predicted  civil¬ 
ians  placed  at  risk  in  the  combat  sample  (Blue  doc¬ 
trine)  . 
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47-52 

Minimum  size  of  population  center  to  be  considered 
(Blue  doctrine). 

54-59 

Percentage  of  a  population  center  that  is  an  upper 
limit  for  predicted  numbers  of  civilians  placed  at 
risk  (Red  doctrine). 

61-66 

Upper  limit  for  predicted  numbers  oi  civilians  placed 
at  risk  by  any  one  shot  (Red  doctrine). 

68-73 

Upper  limit  for  cumulative  numbers  of  predicted  civil¬ 
ians  placed  at  risk  in  the  combat  sample  (Red  doc¬ 
trine)  . 

75-80 

Minimum  size  of  population  center  to  be  considered 
(Red  doctrine). 

Terminator  Card 

Column 

Entry 

1 

X 

Stop  Flag  Data  Set 

This  data  set  Is  used  to  establish  game  stop  flags  when  consider¬ 
ing  personnel  losses,  damaged  equipment,  and  maximum  numbers  of 
rounds  fired.  The  first  card  is  a  header  for  this  section  of  the 
data;  and  it  is  followed  by  cards  for  personnel  losses,  combat  in¬ 
effective  subunits,  and  expended  rounds.  The  last  data  card  must 
be  followed  by  a  terminator  card  with  an  "X"  in  Column  1. 

Column  Entry 

3-0  LOSSES 


Personnel  Losses  Card 
Column  Entry 

3-8  Maximum  number  of  military  personnel  Blue  may  lose  in 
Zone  1  before  stopping  the  game. 

11-16  Maximum  number  of  military  personnel  Blue  may  lose  in 
Zone  2  before  stopping  the  game. 
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19-24 

27-32 

35-40 

43-48 

51-56 

59-64 

Column 

3-6 

9-12 

15-18 

21-24 

27-30 

33-36 

39-42 

45-48 


Maximum  number  of  military  personnel  Blue  may  lose  in 
Zone  3  before  stopping  the  game. 

Maximum  number  of  military  personnel  Blue  may  lose  in 
Zone  4  before  stopping  the  game. 


Maximum  number  of  military 
Zone  1  before  stopping  the 

Maximum  number  of  military 
Zone  2  before  stopping  the 

Maximum  number  of  military 
Zone  3  before  stopping  the 

Maximum  number  of  military 
Zone  4  before  stopping  the 


Broken  Subunits 


personnel  Red 

may 

lose 

In 

game. 

personnel  Red 

may 

lose 

In 

game. 

personnel  Red 

may 

lose 

In 

game. 

personnel  Red 

may 

lose 

In 

game. 

Card 

Entry 

Maximum  lumber  of  combat  Ineffective  subunits  for  Blue 
in  Zone  1  prior  to  stopping  the  game. 

Maximum  number  of  combat  Ineffective  subunits  for  Blue 
In  Zone  2  prior  to  stopping  the  game. 

Maximum  number  of  combat  ineffective  subunits  for  Blue 
In  Zone  3  prior  to  stopping  the  game. 

Maximum  number  of  combat  Ineffective  subunits  for  Blue 
in  Zone  4  prior  to  stopping  the  game. 

Maximum  number  of  combat  Ineffective  subunits  for  Red 
In  Zone  1  prior  to  stopping  the  game. 

Maximum  number  of  combat  Ineffective  subunits  for  Red 
in  Zone  2  prior  to  stopping  the  game. 

Maximum  number  of  combat  Ineffective  subunits  for  Red 
in  Zone  3  prior  to  stopping  the  game. 

Maximum  number  of  combat  Ineffective  subunits  for  Red 
In  Zone  4  prior  to  stopping  the  game. 
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Expended  Rounds  Card 
Column  Entry 

3-6  Maximum  number  of  rounds  Blue  may  expend  before  stop¬ 
ping  the  game. 

9-12  Maximum  number  of  rounds  Rec  may  expend  before  stop¬ 
ping  the  game. 

Terminator  Card 

Col  umn  Entry 

1  X 


Units  Data  Set 


This  data  set  is  used  to  provide  input  for  the  attrition  of  per¬ 
sonnel  and  equipment  in  designated  type  subunits  from  the  SUSP 
prior  to  the  employment  of  nuclear  weapons.  The  first  card  Is  a 
header  card  which  Is  fol laved  by  three  subsets.  These  subsets 
identify  the  model  subprogram  to  be  used  and  the  types  of  subunits 
and  equipment  tc  be  considered  for  attrition.  The  first  subset 
consists  of  a  single  card.  For  the  second  subset,  three  cards  de¬ 
fine  the  types  of  subunits  to  be  affected.  Each  card  has  an 
allowable  entry  of  16  subunit  types  for  either  s1de--a  total  of  48 
subunit  types.  The  third  subset  data  first  defines  the  Blue 
equipment  types  considered  for  attr1tion--up  to  10  types.  Then,  a 
similar  definition  Is  made  for  Red  equipment  where  up  to  10  types 
can  be  considered.  The  last  data  Image  must  be  followed  by  two 
terminator  cards--one  with  "X"  In  Column  1  and  one  with  "END  DATA" 
in  Columns  3-10. 


Units  Header  Card 


Column  Entry 

3-7  UNITS 
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Column 

45-50 


Column 

2-5 

7-10 

12-15 

17-20 

22-25 

27-30 

32-35 

37-40 

42-45 

47-50 

52-55 

57-60 

62-65 

67-70 

77-80 


Subunit  Identification  Subset  Cards 
Entry 

Subunit  type  Identified  for  possible  attrition  of  per¬ 
sonnel  and  equipment  (subunit  designators  from  SUSF). 
Three  cards  are  required. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 

Same  as  above. 
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Column 


Column 


4-9 


Column 


6-12 

13-19 

20-26 
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Factors  Subset  Cards 


Factors  Identification  Card 


Entry 

"B"  for  Blue  or  “R"  for  Red. 


Equipment  Identification  Card 
Entry 


Equipment  type  identified  for  possible  attrition 
(equipment  designators  from  SUSF). 


11-16 

Sane 

as 

above. 

j 

18-23 

Same 

as 

above. 

25-30 

Same 

as 

above. 

32-37 

Same 

as 

above. 

• 

39-44 

Same 

as 

above. 

46-  51 

Same 

as 

above. 

53-58 

Same 

as 

above. 

60-65 

Same 

as 

above. 

67-72 

Same 

as 

above. 

Attrition  Factor  Cards 


Entry 


Fraction  of  personnel  to  remain  In  specified  subunits 
In  Zones  1,2,  and  3. 


Fraction  of  personnel  to  remain  in  specified  subunits 
In  Zone  4. 


Fraction  of  first  equipment  type  listed  on  equipment 
Identification  card  to  remain  In  specified  subunits  in 
Zones  1,2,  and  3. 
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27-33  Fraction  of  first  equipment  type  listed  In  equipment 

identification  card  to  remain  In  specified  subunits  In 
Zone  4. 

34-40  Fraction  of  second  equipment  type  listed  on  equipment 
identification  card  to  remain  in  specified  subunits  in 
Zones  1,  2,  and  3. 

41-47  Fraction  of  second  equipment  type  listed  on  equipment 
Identification  card  to  remain  In  specified  subunits  in 
Zone  4. 

48-54  Fraction  of  third  equipment  type  listed  on  equipment 

Identification  card  to  remain  In  specified  subunits  In 
Zones  1,  2,  and  3. 

55-61  Fraction  of  third  equipment  type  listed  on  equipment 

identification  card  to  remain  in  specified  subunits  in 
Zone  4. 

62-68  Fraction  of  fourth  equipment  type  listed  on  equipment 
identification  card  to  remain  In  specified  subunits  In 
Zones  1,2,  and  3. 

69-75  Fraction  of  fourth  equipment  type  listed  on  equipment 
identification  card  to  remain  In  specified  subunits  in 
Zone  4. 

Up  to  two  additional  attrition  factor  cards  might  be  necessary  to 
match  the  number  of  equipment  types  listed  for  a  side  on  the 
equipment  Identification  card.  The  second  and  third  cards  are 
completed  In  the  same  manner  as  the  first.  However,  three  cards 
of  this  type  are  required  per  side.  When  required  to  complete  the 
group,  "1.00"  must  be  assigned  to  the  first  two  data  fields  of 
these  type  cards.  Factors  subset  cards  for  Blue  precede  those  for 
Red. 


Terminator  Cards 

Column  Entry 

1  X 

3-10  END  DATA 
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GASP  IV  Data  Set 

The  GASP  IV  data  set  (32  cards)  is  used  to  provide  a  computer  run 
identification,  limitations  imposed  by  array  size  for  certain 
variables,  and  a  simulation  stop  time.  Collection  and  display  of 
data  in  the  form  of  histograms  is  also  controlled  by  entries  in 
this  subset.  Program  changes  are  required  to  eliminate  any  of 
these  cards  (References  2  and  9).  Although  Option  "V"  will  sup¬ 
press  the  printing  of  GASP  IV  summaries  and  histograms,  data  are 
collected  in  several  routines  in  NUFAM  II.  Thus,  the  following 
cards  and  those  shown  in  Table  J-l  are  required. 


Card  1 


Column  Entry 

1-12  Any  title  desired  by  the  user. 

16-20  Model  number. 

21-2S  Numeric  value  of  the  month  in  which  the  simulation  is 
being  performed. 

26-30  Day  of  the  month  when  the  simulation  is  being  per¬ 
formed. 

31-35  Tear  the  simulation  is  being  performed. 

36-40  Number  of  simulations  to  be  made  in  this  execution. 
Normally,  "1"  is  entered  in  Column  40. 

41-55  Read  and  print  suppression  keys  (15).  For  NUFAM  II 
this  entry  should  be  “999999999999999". 

The  first  11  digits  are  zeroes  indicating  to  GASP  IV 
the  required  data  types  which  are  described  below. 

The  last  four  digits--nines--denote  that  data  types  12 
through  15  are  not  used  in  NUFAM  II. 


Card  2 

Column  Entry 

5  This  value  prescribes  the  number  of  statistic  sets  to 

be  collected  for  the  histograms  and  is  based  on  the 
events  desired.  For  NUFAM  II,  the  entry  is  "6". 
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10  This  value  prescribes  the  number  of  "queue  time"  type 

statistics  to  be  gathered  for  the  histograms.  For 
NUFAM  II,  this  entry  is  "2". 

15  This  value  prescribes  the  number  of  histograms  to  be 

reported.  For  NUFAM  II,  the  entry  is  “8". 

20  This  value  prescribes  the  number  of  parameter  sets--a 

feature  not  used  in  NUFAM  II.  Therefore,  this  entry 

Is  "0". 

25  This  value  prescribes  the  number  of  tables  to  be  re¬ 

ported  In  support  of  the  histograms.  For  NUFAM  II, 
this  entry  is  "1". 

Note:  Based  on  the  entries  in  Columns  1-25  of  the 
second  card,  27  GASP  IV  data  cards  are  required  for 
entry  after  the  second  card  in  the  subset.  For  NUFAM 
II,  there  are  si*  GASP  IV  data  cards  of  type  3,  two  of 
type  4,  eight  of  type  5,  one  of  type  6A,  and  ten  of 
type  6B.  The  formats  for  each  type  card  are  shown  in 
Table  J-l. 

26-30  Number  of  random  number  streams.  For  NUMFAM  II,  this 
entry  should  be  "2"  in  Column  30. 

31-35  Maximum  number  of  events  allowable  in  the  queue  at  any 
one  time  during  the  simulation.  This  has  been  previ¬ 
ously  tested  with  allocations  for  300  and  500  events 
using  5,000  and  10,000  words  of  core  storage.  For 
NUFAM  II,  this  entry  is  normally  "400”. 

36-40  Maximum  number  of  attributes  per  event  In  the  queue. 

An  attribute  Is  defined  as  a  variable  associated  with 
an  event.  For  NUFAM  II,  this  entry  is  "21". 

41-45  Number  of  files  in  the  queue.  For  NUFAM  II,  this  en¬ 
try  is  "1"  In  Column  45. 

46-50  Size  of  queue  in  terms  of  words  for  storing  the  data 
generated  during  the  simulation.  For  NUFAM  II,  this 
entry  Is  normally  "9990". 

55  Number  of  derivative  equations.  Derivative  equations 

are  not  used  in  NUFAM  II.  This  entry  is  "0". 
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60  Number  of  derivative  equations  defining  state  levels. 

Derivative  equations  are  not  used  in  NUFAM  II.  This 
entry  is  M0". 

65  Number  of  state  condition  flags  employed  when  using 

derivative  equations.  Derivative  equations  are  not 
used  in  NUFAM  II.  This  entry  Is  M0M. 


Card  30 

Column  Entry 

5  Event  attribute  to  be  used  for  prioritizing  event  exe¬ 

cutions  when  multiple  events  are  scheduled  at  the  same 
time.  In  NUFAM  II,  the  type  of  event  is  used  for  exe¬ 
cution  ranking.  The  second  attribute  of  an  event  de¬ 
fines  the  event  type,  therefore,  this  entry  is  “2M  for 
NUFAM  II. 

Card  31 

Column  Entry 

5  Key  for  defining  the  priority  specified  on  the  third 

card.  For  NUFAM  II,  enter  "1"  to  specify  that  a  low 
value  has  high  priority. 


Card  32 

Col  umn  Entry 

5  Key  for  termination  of  the  simulation.  Use  "9"  to  end 

the  simulation  only  at  the  time  specified  by  the  fir¬ 
ing  parameter  card.  Use  H1H  to  end  the  simulation  at 
the  time  when  any  model -generated  conclusion  event 
would  cause  termination  (e.g..  Insufficient  warheads 
or  firing  subunits,  excessive  numbers  of  civilians 
placed  at  risk  by  side,  a  graphics  interrupt)  in  keep¬ 
ing  with  data  on  the  firing  parameter  card. 

10  Key  for  specifying  statistics  arrays  in  the  program 

during  i nit ial izat ion.  For  NUFAM  II,  this  entry  is 
normally  "1".  Use  ”0"  for  not  clearing  the  statistics 
arrays  prior  to  the  accumulation  of  statistics.  Use 
Ml"  for  clearing  the  statistics  arrays  prior  to  the 
accumulation  of  statistics. 
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15  Key  for  specifying  the  initializing  target  detection 

time.  For  NlTAM  II,  this  entry  is  normally  "1".  Use 
“0"  to  not  Initialize  the  target  detection  time  prior 
to  the  simulation. 

20  Key  for  specifying  the  card  type  to  be  used  in  the 

next  simulation.  This  feature  is  not  used  in  NUFAM 
II.  An  entry  of  "0"  is  required. 

28-30  Value  to  be  used  in  initializing  target  detection 

times.  Because  target  detection  time  is  no*  specified 
on  the  firing  parameters  card,  an  entry  of  "0"  must  be 
used  for  NUFAM  II. 

35-40  Ending  time  for  the  simulation.  For  NUFAM  II,  this 
entry  is  normally  "25.0"  to  constrain  the  simulation 
to  within  a  24-hour  period. 

45  Key  for  initializing  the  event  file.  For  NUFAM  II, 

this  entry  is  normally  "1".  Use  "0"  to  not  initialize 
the  event  file  prior  to  the  simulation.  Use  "1"  to 
initialize  the  event  file  prior  to  the  simulation. 

46-50  First  random  number  seed  for  use  in  the  GASP  IV  pro¬ 
gram. 

51-55  Second  random  number  seed  for  use  in  the  GASP  IV  pro¬ 
gram. 


Preplanned  Target  Cards 

Preplanned  targets  as  selected  by  the  user  are  entered  at  this 
point.  All  entries  are  right  justified.  Time  entries  exceeding 
24.0  hours  must  be  carried  as  a  continuation,  e.g.,  26.0,  34.6 
hours.  One  card  Is  required  for  each  preplanned  target.  The  last 
data  card  must  be  followed  by  a  terminator  card  with  an  "X"  in 
Column  1.  The  terminator  card  is  also  required  irfien  preplanned 
targets  are  not  used. 

Column  Entry 

1  Target  side  -  "B"  for  Blue  or  "R"  for  Red. 

3-13  UTM  grid  coordinates  of  the  target  location. 

15-20  Warhead  yield  for  the  desired  preplanned  target. 
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23-27 

Delivery  system  (designator  from  SUSF). 

29-33 

Time  at  which  the  firing  subunit  is  to  be  dedicated  to 
the  preplanned  target  and  unavailable  for  other  fire 
missions. 

35-39 

Earliest  permissible  firing  time. 

41-45 

Latest  permissible  firing  time. 

47-53 

Target  distance  from  FEBA  (for  MSO  purpose)  expressed 
in  meters. 

Terminator  Card 

Column 

Entry 

1 

X 

Additional  Input  for  New  Postprocessor 

This  data  set  follows  after  the  preplanned  target  terminator  card. 
The  new  postprocessor  provides  a  summary  of  each  desired  TARTARUS 
unit  as  a  result  of  nuclear  exchange.  One  unit  header  card  is  re¬ 
quired  for  each  TARTARUS  unit  if  a  summary  is  desired. 


Unit  Header  Card 

Column  Entry 

1  Unit  s 1de--"B"  for  Blue  or  "R"  for  Red. 

2- 5  TARTARUS  unit  number. 

7-30  Unit  designation  of  TARTARUS  unit. 

3- 42  Mission  or  order  of  battle  for  this  TARTATUS  unit. 

43-66  Any  desired  remarts  pertaining  to  this  nuclear  ex¬ 

change. 

67-72  Earliest  firing  time. 

73-78  Latest  firing  time. 
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Terminator  Card 

Column  Entry 

1  X 

Blue  HOE  Unit  Data  Card 
Three  cards  maximum,  16  units  per  card. 


Column 

Entry 

2-5 

Subunit 

Identifier  designated  as  an  HOE  unit 

7-10 

Same 

as 

above 

12-15 

Same 

as 

above 

17-20 

Same 

as 

above 

22-25 

Same 

as 

above 

27-30 

Same 

as 

above 

32-35 

Same 

as 

above 

37-40 

Same 

as 

above 

42-45 

Same 

as 

above 

47-50 

Same 

as 

above 

52-55 

Same 

as 

above 

57-60 

Same 

as 

above 

62-65 

Same 

as 

above 

67-70 

Same 

as 

above 

72-75 

Same 

as 

above 

77-80 

Same 

as 

above 
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J-30 


Table  0-1.  Type  Entries  for  GASP  IV  Data 
(cards  3  through  29) 


Data 

Data  coliaans 

type 

1-5 

I  9-19  | 

25  1 

28-30  |  34-35 

38-40 

46-49 

TYP  3 

1TGT0  NUN 

TYP  3 

2FIRE  NUN 

1 

TYP  3 

3FLEE  NUN 

J 

TYP  3 

4EVTS  NUN 

TYP  3 

5F1REQT1H 

TYP  3 

bFLEEQTIM 

TYP  4 

IF IREQT IM 

0.0 

* 

TYP  4 

2FLEEQT IM 

0.0 

TYP  5 

1TGTO  NUN 

24 

0.0 

1.0 

TYP  5 

2FIRE  NUN 

24 

0.0 

1.0 

TYP  5 

3FLEE  NIM 

24 

0.0 

1.0 

TYP  5 

4EVTS  NUN 

40 

0.0 

10.0 

TYP  5 

5FIREQTIM 

24 

0.0 

1.0 

TYP  5 

6FLEEQT1H 

24 

0.0 

1.0 

TYP  5 

7FLEE88 

24 

0.0 

1.0 

TYP  5 

7FLEE8R 

24 

0.0 

1.0 

6A 

TYP6A 

1EVENTS  0 

10 

2 

0.5 

TYP08 

I1PFIRE  EV 

0 

0 

0.0 

50.0 

TYP68 

22IMTGT  EV 

0 

0 

0.0 

50.0 

TYPbB 

33TGTO  EV 

0 

0 

0.0 

50.0 

66 

TYPbB 

44FIRE  EV 

0 

0 

0.0 

50.0 

TYP68 

55FLEE  EV 

0 

0 

0.0 

50.0 

TYP6B 

bbF  L- 1  EV 

0 

0 

0.0 

50.0 

TYP60 

77FL-2  EV 

0 

0 

0.0 

50.0 

TYPbB 

88FL-3  EV 

0 

0 

0.0 

50.0 

TYP6B 

99FL-4  EV 

0 

0 

0.0 

50.0 

TYP68 

1QTALL  EVTS 

0 

0 

0.0 

50.0 
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APPENDIX  K 

NUFAM  II  RUNSTREAM  (UNCLASSIFIED  SAMPLE) 
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APPENDIX  L 

PROBABILITY  OF  OPERATIONAL  TARGET  ACQUISITION  DATA  FILE 
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APPENDIX  H 

PROBABILITY  OF  OPERATIONAL  TARGET  ACQUISITION  DATA  FILE 
(PREPARATION  INSTRUCTIONS) 


These  data  images  (referred  to  as  cards)  comprise  the  input  data 
required  for  the  POTAR.  As  such,  this  Information  controls  the 
production  of  target  acquisition  data  required  as  input  to  the 
FUNTAR  (LRNK  (J7  card  of  the  Target  Acquisition  Data  File).  These 
input  data  are  divided  into  three  sets.  They  are  the  Battlefield 
Data  Set,  Sensor  Data  Set,  and  the  Unit  Data  Set. 


Battlefield  Data  Set 


This  initial  set  of  data  describes  the  size  of  the  battlefield, 
number  of  sensor  types,  number  of  unit  types,  and  target  surveil¬ 
lance  zones.  This  set  of  data  is  comprised  of  the  two  cards,  the 
unit/sensor  card  and  the  battlefield  description  card. 


Unit/Sensor  Card 

This  card  allows  the  user  to  define  the  quantity  of  units  and  sen¬ 
sors  to  be  considered.  Only  one  card  is  required. 

Column  Entry 

2-3  Number  of  unit  types  to  be  considered  by  t'ie  routine 
(not  to  exceed  '0). 

5-6  Number  of  target  element  types  (l.e. ,  tanks,  trucks, 
personnel,  etc.)  to  be  considered  by  the  routine  (not 
to  exceed  5). 

8-9  Number  of  sensor  types  to  be  considered  by  the  routine 
(not  to  exceed  30). 

11-12  Number  of  target  surveillance  zones  (range  bands)  to 
be  considered  by  the  routine  (not  to  exceed  10). 


Battlefield  Description  Card 

This  card  defines  the  length  of  the  FEBA  and  the  rear  boundary  for 
each  of  the  target  surveillance  zones  (range  bands)  measured  as 
kilometers  from  the  FEBA.  Only  one  card  Is  required. 
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Column 


Entry 

2-4  Length  of  the  FEBA  for  the  particular  sector  under 
consideration. 


9-12 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone  1. 

15-18 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone  2. 

21-24 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone  3. 

27-30 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone  4. 

33-36 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone  5. 

39-42 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone  6. 

45-48 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone  7. 

51-54 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone  8. 

57-60 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone  9. 

63-66 

Distance 

from 

the 

FEBA 

to 

the 

rear 

boundary 

of 

Zone 

10. 


Sensor  Data  Set 

This  set  of  data  specifies  the  performance  and  degradation  charac¬ 
teristics  of  each  sensor  type  considered.  Six  types  of  cards  are 
required  to  constitute  a  set  of  data  for  each  sensor  type.  These 
cards  are  the  sensor  degradation  card,  sensor  visibility  card, 
sensor  employment  card,  sensor  avail abl 1 Ity/survl vabl 1 1 ty  card, 
sensor  range  capability  card,  and  sensor  detection  capability 
card.  One  sensor  data  set  Is  required  for  each  type  of  sensor 
considered.  Only  one  card  of  each  type  Is  required  within  each 
set,  except  the  sensor  detection  capability  card.  The  number  of 
sensor  detection  capability  cards  within  each  set  Is  based  on  the 
number  of  element  types  considered.  Each  sensor  data  set  should 
be  Input  In  an  Identifiable  logical  sequence  to  the  user.  The  to¬ 
tal  number  of  sensor  data  sets  must  be  equal  to  the  number  of  sen¬ 
sor  types  entered  In  the  unit/sensor  card. 
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Sensor  Degradation  Card 


Column 


14-17 


19-20 


Entry 

Probability  this  sensor  type  would  not  be  affected  by 
weather  during  the  period  under  consideration  (ex¬ 
pressed  as  a  decimal  value). 

Probability  this  sensor  type  would  not  be  affected  by 
smoke  during  the  period  under  consideration  (expressed 
as  a  decimal  value). 

Probability  this  sensor  type  would  not  be  affected  by 
poor  crew  performance  during  the  period  under  consid¬ 
eration  (expressed  as  a  decimal  value). 

System  type  identifier. 

Enter  "1"  for  countermortar/counterbattrey  type  radar. 
Enter  "2"  for  ground  surveillance  radar  or  forward  ob¬ 
servers. 

Enter  "3“  for  reconnaissance  systems  which  operate 
paral lei  to  the  FEBA. 

Enter  "4"  for  reconnaissance  systems  which  penetrate 
the  FEBA. 


Sensor  Visibility  Card 


Col umn 


11-14 


16-19 


21-24 


Entry 

Probability  that  a  target  element  in  Zone  1  would  be 
visible  to  this  sensor  type. 

Probability  that  a  target  element  in  Zone  2  would  be 
visible  to  this  sensor  type. 

Probability  that  a  target  element  in  Zone  3  would  be 
visible  to  this  sensor  type. 

Probability  that  a  target  element  in  Zone  4  would  be 
visible  to  this  sensor  type. 

Probability  that  a  target  element  in  Zone  5  would  be 
visible  to  this  sensor  type. 
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26-29  Probability  that  a  target  element  in  Zone  6  would  be 
visible  to  this  sensor  type. 

31-34  Probability  that  a  target  element  in  Zone  7  would  be 
visible  to  this  sensor  type. 

36-39  Probability  that  a  target  element  in  Zone  8  would  be 
visible  to  this  sensor  type. 

41-44  Probability  that  a  target  element  in  Zone  9  would  be 
visible  to  this  sensor  type. 

46-49  Probability  that  a  target  element  in  Zone  10  would  be 
visible  to  this  sensor  type. 


Col umn 

2-4 


Quantity  of  this  sensor  type  employed  for  considera 
tion. 


7-10  Setback  distance  from  the  FEBA,  in  kilometers,  for  the 
employment  of  this  sensor  type. 

13-16  Sensor  scan  angle  for  ground  radars  and  forward  ob¬ 
server  type  radars.  Value  is  entered  in  radians. 

19-22  Swath  angle  for  system  penetrating  the  FEBA.  Value  is 
entered  in  radians. 


Sensor  Availability/Survivability  Card 


Column 


Entry 


2-5  Sensor  availatility  factor,  expressed  as  a  percent  of 
time  the  sensor  type  is  expected  to  be  available  dur¬ 
ing  the  period  under  consideration. 


M-4 


8-11 


Sensor  survivability  factor,  expressed  as  a  percent  of 
time  this  sensor  type  is  expected  to  survive  during 
the  period  under  consideration. 
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Column 

3-6 

8-11 

13-16 

18-21 

23-26 


Sensor  Range  Capability  Card 


Entry 

Sensor  range  capability  for  target  element  type  1 
Sensor  range  capability  for  target  element  type  2 
Sensor  range  capability  for  target  element  type  3 
Sensor  range  capability  for  target  element  type  4 
Sensor  range  capability  for  target  element  type  5 


Sensor  Detection  Capability 


One  card  is  required  for  each  target  element  type  considered.  The 
number  of  target  element  detection  cards  for  each  sensor  type  must 
be  equal  to  the  number  of  target  element  types  entered  in  the 
unit/sensor  card.  Values  entered  in  this  card  are  the  probability 
of  detection  due  to  the  Inherent  capability  of  the  system  under 
ideal  conditions. 


Column  Entry 

I- 4  Inherent  probability  of  detection  for  this  sensor  type 

against  a  specific  target  element  type  in  Zone  1. 

6-9  Inherent  probability  of  detection  for  this  sensor  type 
against  a  specific  target  element  type  in  Zone  2. 

II- 14  Inherent  probability  of  detection  for  this  sensor  type 

against  a  specific  target  element  type  in  Zone  3. 

16-19  Inherent  probability  of  detection  for  this  sensor  type 
against  a  specific  target  element  type  in  Zone  4. 

21-24  Inherent  probability  of  detection  for  this  sensor  type 
against  a  specific  target  element  type  in  Zone  5. 

26-29  Inherent  probability  of  detection  for  this  sensor  type 
against  a  specific  target  element  type  in  Zone  6. 

31-34  Inherent  probability  of  detection  for  this  sensor  type 
against  a  specific  target  element  type  in  Zone  7. 
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36-39 


Inherent  probability  of  detection  for  this  sensor  type 
against  a  specific  target  element  type  in  Zone  8. 


41-44  Inherent  probability  of  detection  for  this  sensor  type 
against  a  specific  target  element  type  in  Zone  9. 

46-49  Inherent  probability  of  detection  for  this  sensor  type 
against  a  specific  target  element  type  in  Zone  10. 


Unit  Data  Set 


This  set  of  data  describes  the  target  elements,  terrain  environ¬ 
ment,  and  probable  activities  of  each  unit  type  considered.  This 
set  of  data  is  comprised  of  two  subsets,  the  troop  posture  and 
unit  environment  subset  and  the  target  element  data  subset. 


Troop  Posture  and  Unit  Environment  Posture  Subset 

This  subset  consists  of  two  cards  which  describes  the  troop  pos¬ 
tures  and  the  target  environment  postures  for  the  units  under  con¬ 
sideration.  The  first  type  card  describes  the  troop  posture  for 
the  type  unit  being  considered.  The  second  card  describes  the  ac¬ 
tivity  and  physical  environment  of  the  type  unit  being  considered. 
The  troop  posture  being  considered  should  correlate  with  the  pos¬ 
tures  being  considered  in  the  target  coverage  routine.  The  unit 
environment  should  be  determined  through  close  examination  of  the 
terrain  oriented  arrays  created  as  an  input  to  the  SUSF.  One  sub¬ 
set  is  required  for  each  target  surveillance  zone  being  con¬ 
sidered.  The  sum  of  the  factors  witnin  each  card  should  be  equal 
to  "1.00." 


T roop  Posture  Card 


Column 


Entry 


4-7  Posture  one  factor.  The  percentage  of  personnel  to  be 
found  standing  exposed  in  this  zone. 

9-12  Posture  two  factor.  The  percentage  of  personnel  to  be 
found  prone  exposed  in  this  zone. 

14-17  Posture  three  factor.  The  percentage  of  personnel  to 
be  found  in  foxholes  in  this  zone. 


19-22  Posture  four  factor.  The  percentage  of  personnel  to 
be  found  in  vehicles  in  this  zone. 


Unit  Environment  Posture  Card 
Column  Entry 

4-7  Posture  one  factor.  The  percentage  of  this  type  unit 
to  be  found  moving  in  the  open  in  this  zone. 

9-12  Posture  two  factor.  The  percentage  of  this  type  unit 
to  be  found  moving  in  towns  or  wooded  areas  in  this 
zone. 

14-17  Posture  three  factor.  The  percentage  of  this  type 

unit  to  be  found  not  moving  in  the  open  in  this  zone. 

19-22  Posture  four  factor.  The  percentage  of  this  type  unit 
to  be  fund  not  moving  in  towns  or  wooded  areas  in  this 
zone. 


jet  Element  Data  Subset 


This  subset  consists  of  five  cards,  with  one  target  element  quan¬ 
tity  card  and  four  target  act  ivity/envl  roment  cards.  One  subset 
is  required  for  each  target  element  type  considered  for  each  unit 
type.  The  total  number  of  subsets  required  for  each  unit  type  be^ 
i ng  considered  must  be  equal  to  the  number  of  element  types  en¬ 
tered  in  the  unit/sensor  card. 


Col umn 
2-4 

6-8 


Quantity  of  target  elements  for  this  unit  type  ex 
pected  to  be  in  Zone  1. 


Quantity  of  target  elements  for  this  unit  type  ex¬ 
pected  to  be  in  Zone  2. 


10-12  Quantity  of  target  elements  for  this  unit  type  ex 
pected  to  be  in  Zone  3. 
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14-16 

18-20 

22-24 

26-28 

30-32 

34-36 

38-40 


Column 

4-7 


9-12 

14-17 

19-22 

24-27 

29-32 

34-37 

39-42 

44-47 

49-52 


Quantity  of  target  elements  for  this  unit  type  ex¬ 
pected  to  be  In  Zone  4. 

Quantity  of  target  elements  for  this  unit  type  ex¬ 
pected  to  be  In  Zone  5. 

Quantity  of  target  elements  for  this  unit  type  ex¬ 
pected  to  be  in  Zone  6. 

Quantity  of  target  elements  for  this  unit  type  ex¬ 
pected  to  be  In  Zone  7. 

Quantity  of  target  elements  for  this  unit  type  ex¬ 
pected  to  be  In  Zone  8. 

Quantity  of  target  elements  for  this  unit  type  ex¬ 
pected  to  be  In  Zone  9. 

Quantity  of  target  elements  for  this  unit  type  ex¬ 
pected  to  be  In  Zone  10. 


Target  Element  Activity  Card  Type  1 
Entry 

Target  element  moving  factor  In  Zone  1.  (The  percent¬ 
age  of  this  target  element  expected  to  be  found  moving 
in  this  Zone. ) 

Target  element  moving  factor  In  Zone  2. 

Target  element  moving  factor  In  Zone  3. 

Target  element  moving  factor  In  Zone  4. 

Target  element  moving  factor  In  Zone  5. 

Target  element  moving  factor  In  Zone  6. 

Target  element  moving  factor  In  Zone  7. 

Target  element  moving  factor  In  Zone  8. 

Target  element  moving  factor  In  Zone  9. 

Target  element  moving  factor  In  Zone  10. 


Column 


4-7 


9-12 

14-17 

19-22 

24-27 

29-32 

34-37 

39-42 

44-47 

49-52 


Col umn 
4-7 


9-12 

14-17 

19-22 

24-27 


Target  Element  Activity  Card  Type  2 

Entry 

Target  element  stationary  factor  in  Zone  1.  (The  per¬ 
centage  of  this  target  element  found  stationary  in 
this  Zone.  It  should  be  the  complement  of  the  moving 
factor. ) 

Target  element  stationary  factor  in  Zone  2. 

Target  element  stationary  factor  in  Zone  3. 

Target  element  stationary  factor  in  Zone  4. 

Target  element  stationary  factor  in  Zone  5. 

Target  element  stationary  factor  in  Zone  6. 

Target  element  stationary  factor  in  Zone  7. 

Target  element  stationary  factor  in  Zone  8. 

Target  element  stationary  factor  In  Zone  9. 

Target  element  stationary  factor  in  Zone  10. 


Target  El  erne nt  Environment  Card  Type  1 
Entry 

Target  element  in  the  open  environment  factor  in  Zone 

1.  (The  percentage  of  this  target  element  found  in 
the  open  in  this  Zone. ) 

Target  element  in  the  open  environment  factor  in  Zone 

2. 

Target  element  In  the  open  environment  factor  In  Zune 

3. 

Target  element  in  the  open  environment  factor  in  Zone 

4. 

Target  element  in  the  open  environment  factor  in  Zone 

5. 
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29-32 

Target 

6. 

element 

In 

the 

34-37 

Target 

7. 

element 

in 

the 

39-42 

Target 

8. 

element 

In 

the 

44-47 

Target 

9. 

element 

In 

the 

49-52 

Target 

10. 

element 

In 

the 

open  environment  factor  In  Zone 
open  environment  factor  In  Zone 
open  environment  factor  In  Zone 
open  environment  factor  in  Zone 
open  environment  factor  In  Zone 


Column 

4-7 


9-12 

14-17 

19-22 

24-27 

29-32 

34-37 

39-42 


Target  Element  Environmental  Card  Type  2 


Entry 


Target  element  In  town  or  wooded  environment  factor  In 
Zone  1.  (The  percentage  of  this  target  element  found 
In  town  or  wooded  area  In  this  Zone.  It  should  be  the 
complement  of  the  open  environment  factor.) 


Target  element  In  town  or  wooded  environment  factor  in 
Zone  2. 

Target  element  In  town  or  wooded  environment  factor  In 
Zone  3. 


Target  element  In  town  or  wooded  environment  factor  In 
Zone  4. 

Target  element  In  town  or  wooded  environment  factor  In 
Zone  5. 


Target  element  In  town  or  wooded  environment  factor  In 
Zone  6. 


Target  element  In  town  or  wooded  environment  factor  In 
Zone  7. 


Target  element  In  town  or  wooded  environment  factor  In 
Zone  8. 
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44-47  Target  element  in  town  or  wooded  environment  factor  In 
Zone  9. 

49-52  Target  element  in  town  or  wooded  environment  factor  in 
Zone  10. 


N-ll 
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GLOSSARY  OF  TERMS 

1.  ABBREVIATIONS.  ACRONYMS,  AND  SHORT  TERMS 

APC  armored  personnel  carrier 

CAA  US  Army  Concepts  Analysis  Agency 

CEP  circular  error  probable 

DGZ  desired  ground  zero 

FEBA  forward  edge  of  the  battle  area 

FORTRAN  Formula  Translation  (a  scientific  programing 

language  for  computers) 

HOB  height  (depth)  of  burst 

K  thousand 

km  kilometer 

KT  kiloton 

MSD  minimum  safe  distance 

ODCSOPS  Office,  Deputy  Chief  of  Staff  for  Operations 

and  Plans 

UTM  universal  transverse  mercator  (grid) 

2.  ADDITIONAL  TERMS  USED  IN  THIS  DOCUMENT 

AG Z  actual  ground  zero 


center  of  detected  target  location 
center  of  estimated  target  location 
cathode  ray  tube 
distance  between  CT  and  GZ 
estimated  ground  zero 
percent  of  knowledge 
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POM  preclusion-oriented  targeting  method 

POPOATA  population  data  file 

POTA  probability  of  operational  target  acquisition 

Re  radius  of  effect 

Rt  radius  of  target 

TANREM  Tactical  Nuclear  Requl rements  Methodology  Study 

TIE  target  location  error 

X  normal  distance  from  GZ  to  Y 

Y  line  connecting  Intersections  of  circles  having 

Rfi  and  Rt 

3.  MODELS,  ROUTINES,  AND  SIMULATIONS 

AGZPLOT  Actual  Ground  Zero  Plot  Routine 

DETGTPLOT  Detected  Target  Plot  Routine 

FORECAST  II  Flexible  Operational  Resolution  of  Combat  Air, 
Strategic  and  Tactical  Model  II 

FUNTAR  Fire  Unit/Target  Acquisition  Routine 

GASP  IV  General  Activity  Simulation  Program  IV 

NUFAM  II  Nuclear  Fire  Planning  and  Assessment  Model  II 

NUREM  II  Nuclear  Requl rements  Methodology  II 

NUREX  Nuclear  Requirements  Extrapolator  Model 

POPPLOT  Population  Center  Plot  Routine 

POTAR  Probability  of  Operational  Target  Acquisition 

Rout  1 ne 

SUSF  Subunit  Status  File  Routine 

TARTARUS  IV  A  theater*  1 evel ,  computer-assisted  war  game 


TCR 
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Target  Coverage  Routine 


